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A New Milling Machine. 





We present on this page a new, plain mill- 
ing 0 achine, which, as will be seen, pos- 
sesses several novel features which we 
believe will commend themselves to ex- 
perienced milling machine men. 

The machine is designed for heavy and 
hard work, has a table 13 inches wide and 
44inches long, with an automatic feed its 
entire length ; hasa total of elghteen spindle 
speeds—twelve of these being with back 
gears; has automatic feeds, with trip, in six 
directions ; a powerfully driven feed having 
avery great range, and, finally, a new outer 
support which ties together the overhang- 
ing arm, the arbor, the knee and the base 
for heavy cuts. 

The table has a feed its entire length, is 
driven by large bronze screw running in 
a section of a nut cut from the solid in the 
table. The bronze screw runs in oil con- 
tinuously. Table has a quick and slow 
hand movement, the latter by hand wheel, 
and it, as well ascross and vertical move- 
ments are indexed and read in thousandths 
of an inch. 

The cone has three steps for a 3} belt, and 
there arc two sets of back gears propor- 
tioned 3,4, and 10/; to one of the spindle, 
and there are two countershaft speeds. 

The feed is by means of the well-known 
Sellers friction disks which have been suc- 
cessfully used as feed drivers for upwards 
of thirty years. The feed can be instantly 
varied from .002 inch to .250 inch per revo- 
lution of spindle. 

It will be noticed in this connection that 
these disks are driven at a speed consider- 
ably above that of the spindle, and that they 
are large in diameter so that they have 
ample driving power, and they give any 
feed between the extremes mentioned. 

The table is fed and tripped automatically 
in six directions, viz , to the right and left, 
in and out from column, and up and down. 
All feeds are engaged with the same handle 
and tripped with the same latch and no two 
feeds can be thrown in together, thus avoid- 
ing all possibility of spoiling work from 
the accidental engagement of more than one 
feed. All feeds are reversed by simply 
moving the feed engaging handle to the 
right or left, an arrangement that will be 
appreciated by the user. The feed mechan- 
ism is entirely protected from chips and 
dirt, being contained on the inside of the 
knee, yet is readily accessible for oiling. 

The thrust bearing on the elevating screw 
—the one which carries the weight of the 
knee, table and work—is fitted with steel 
balls running between hardened aud ground 
steel collars, and the same kind of bearings 
are provided for the bronze screw which 
feeds the table. All bearings are made 
large, and flat bearings are scraped to sur- 
face plates. Tne spindle bearings are 
ground on a universal grinding machine 
and run in bearings adjustable for wear. 

The vise furnished with the machine is 
new in design, its construction permitting 
the use of unusually long guiding surfaces 


on the sliding jaw, at the same time allow- 
ing ihe vise to be short. The position of 
the <ulding surface being mainly in front 
of the sliding jaw it more effectually resists 


the twisting strain, when pieces are held at 
the extreme top or ends of the jaws. 


f waukee, Wis. 


of business. 


Tne front spindle bearing is 33x58 inches; 
vertical movement of knee, 21 inches ; cross 
movement of table (in line with spindle), 
10 inches; table bearing in saddle, 36 
inches. The overhanging arm is 43 inches 
diameter, and the largest cutter which can 
be used under it is 14 inches diameter ; vise 
jaws are 2 inches by 8 inches. The ma- 
chine weighs 3,600 pounds, and is made by 
the Kempsmith Machine Tool Co, Mil- 
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A Co operative Contract System. 


RICHARDS. 





By JOHN 





The writer, from premises and observa- 
tions not now remembered, more than 20 
years ago, arrived at some conclusions re- 
specting labor and wages, which at the time, 
so far as could be learned, were not com- 
monly, if at all, entertained in this country, 
or set forth in books printed in our language. 
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Recent returns show very considerably 
increased railway earnings, taking one road 
with another, though in a few cases there 
has been no increase. 

Hardly a better indication of the state of 
business can be found than railway earn- 
ings, but fortunately in this case there are 
other strong symptoms of a general revival 
A man prominently connected 
with the steel industry returning about the 
first of the current month from a trip 
through New England, reported a very much 
better feeling among steel users, and it is 
well known that for a month past the iron 
and steel industry generally has been improv- 
ing. It is, of course, as yet uncertajn what 
may occur within the next few months; 
the opinion seems to be quite general that 
an improvement in business may be con 
fidently looked for, and this general opin- 
ion is, of itself, a sufficient reason for im- 
provement, unless there is some underlying 
influence tending to counteract it. 


These views while of an economic nature 
were not derived from economic studies, 
but from a close association with and par- 
ticipation in sk{lled labor, that in all covered 
a period of more than thirty years, in wide- 
ly diverse pursuits, from a country saw-mill 
in the Oalo Valley to. some of the foremost 
works in this country, in England, and toa 
limited extent on the continent of Europe, 
and in this experience the propositions above 
referred to and now to be stated have al- 
ways been confirmed. 

They are as follows: 

(1) The amount of wages the world over is 
very constantly the same when measured by 
what the wages produce. 

(2) The rate of wages is not an accident or 
the result of demand and supply, but a se- 
quence of capacity or of producing power. 

(3) That the compensation for labor should 
not be measured by time in any pursuit 
when the product is obvious or definable, 
and labor should be responsible not only for 


an equivalent of wages, but for a profit to 
the employer. besides. 

It is a pleasure to know that others of 
wider observation and greater powers have 
taken up the first two of these propositions, 
during five years past, and they are fast be- 
coming established, not only as truths in 
industrial economy but as absolute facts in 
the conduct of industrial affairs, the last 
and most complete testimony being that of 
Lujo Brentano, whose work on hours and 
wages tn proportion to production has been 
translated from the Italian language by 
Mrs. William Arnold during the present 
year, 

The third proposition is much more intri- 
cate, does not admit of proof by familiar 
facts, and must be considered mainly from 
premises available only to those practically 
acquainted with the conduct of skilled in- 
dustry, the technical affairs of works, and 
the characteristics of workmen so far as the 
latter are peculiar or distinct. It is this third 
proposition that I am asked to deal with in 
the present case. 

Reduced to simple terms it is ‘‘time- 
work” and ‘‘plecework.” The first is easily 
understood. It is at this day, and has al- 
ways been the common method of compen- 
sating labor, and is probably to remain so 
for certain kinds of service. An indefinite 
kind of contract based upon necessity, good 
faith or fearon the part of the employed, 
philosophized and written about from the 
time of Adam Smith to Brentano. with no 
other solution than to agree that it is an un- 
natural human relation, and lies at the bot- 
tom of what we call labor disturbance. The 
term ‘‘plecework” is more comprehensive, 
and includes two very different systems of 
dealing with skilled labor, that have not, so 
far as known, been clearly classified or 
treated upon by writers on labor problems, 
who do not as a rule descend to the practical 
details of the subject, too often dealing with 
generalizations that, however true, have 
little practical value. The three systems re- 
ferred to are as follows: 

(1) Timework, in which men are employed 
to give their service for a stipulated period 
of hours, days, weeks, or months, for a 
specified sum, without conditions as to what 
the work will produce or earn, or responsi- 
bility of any kind beyond reasonable effort 
during the time. 

(2) Piecework, wherein certain men are 
contracted with to produce a given amount 
of work or some special thing for a stipu- 
lated price. This is ‘‘personal” piecework, 
the most common in this country, and may 
relate to afew men in a shop, each dealt 
with individually, to a few men who act as 
partners in the work or to one or two men 
as contractors, whoemploy other men to as- 
sist, or to do the whole work. 

(83) G2neral or co operative piecework, 
wherein the whole of the work is set off 
to estimates and the working force treat- 
ed as contractors, so that all will participate 
in proportion to their skill and rating as 
workmen or pro rata with the scale of 
wages. 

Of the first two systems but little need be 
said. They are familiar to all who are en- 
gaged in conducting or performing skilled 
labor in this country, but the third method 
—which it is the main purpose of this arti- 
cle to explain—is by no means so simple. 
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It not only changes the relation of the 
owners and workmen, but also the whole 
conduct of a business, as will appear fur- 
ther on. 

For the purpose of explaining this 
method as it is carried out in England, in 
the machine works of the Lancashire dis- 
trict, for example, let us assume that a ma- 
chine of any kind, of a certain weight and 
value, is to be built, and a shop operat- 
ing on the co-operative contract system is 
called upon to send in an estimate upon it. 
The plans or design may have been pre- 
pared by a maker, the purchaser, or some 
one else ; that does not matter, because we 
are to deal only with the method of con- 
struction. 

The first thing is to assume a symbol or 
number for this work, and then proceed to 
‘‘ take out the quantities.” This consists in 
dividing the work—which we will call A’° 
—into four elements or components, namely: 
materials, labor, expense and profit. This 
is the work of quantity clerks, except as to 
profits, which the owners will decide. 

The material of all kinds is segregated 
and estimated at its cost. Every pound of 
iron, steel and brass, every bolt and nut, 
pattern work and painting are made out by 
men skilled in this branch. The incidental 
expenses are computed and added to the 
fixed expense, consisting of rent, taxes, 
water, light, advertising, and so on, these 
being based in most cases on the probable 
volume of the output for the year, and 
from precedent. Next comes the labor, 
which is not guessed at, but is made out by 
rules based on the finished superfices, 
turning, planing, milling, boring and drill- 
ing being put into classes and rated in pro- 
portion to the accuracy apd finish. The 
quantity clerks become familiar with this 
work and so do the workmen, so that a 
labor estimate made out by two persons, or 
one estimate made in the office and another 
in the shop, will not vary much. The labor 
and material and special expense estimates 
are sent to the manager and owners, who 
add the general expense and profit, and the 
whole is complete. The three elements pro- 
vided by the owners, material, expense and 
profit, and the fourth element, that of 
labor, provided by the workmen, make up 
the total. If there is doubt in respect to 
the labor, this estimate with the drawings 
is submitted to the foremen or leading men 
in the shop to be checked and approved. 

Before going further with this job A?’°, let 
us stop and consider where it stands. We 
have two agencies of production, the owner 
and workmen, each independent and each 
responsible. It isa neutral bargain resting 
on good faith and an equal pride in success. 
The workmen have nothing to do with 
profit. That is the owner’s affair, and un- 
less he taxes the work so as to lose the con- 
tract, the workmen want nothing to do 
with this part. There is no “‘ profit sharing ” 
in the case, because this belongs to the 
owners who assume the risk, provide the 
capital and transact the business, but the 
‘‘labor” is another matter. This the work- 
men deal with. 

Profits which are a problematic result 
under other systems, here become a cer- 
tainty, or as nearly so as human chances 
permit, and for that same reason become 
uniform and reasonable. 

To complete our example, let it be as- 
sumed that new workmen are to be em- 
ployed. These are classified as turners, 
fitters, patternmakers, smiths, molders and 
apprentices, and graded for wages from 
twenty to forty shillings a week for work- 
men, according to their skill, and this rating 
is nota secret, as is sometimes the case in 
time shops, but is a matter known and dealt 
with by the men asa body, or by the fore- 
men, and is an important part of the system, 
as will appear. The workmen being thus 
provided and classified, suppose that A '° is 
sent into the works under an estimate of 
two hundred pounds, or one thousand dol- 
lars, for labor. 

‘Each man, whatever the nature of his 
work, who devotes any time to A!°, charges 
on his card all the time spent on work bear- 
ing that symbol, which he sees on the draw- 
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ings. Each week he receives his wages 
which are apportioned between and charged 
to the various jobs he has worked upon. If 
half his time was spent on A‘'® that job is 
charged with one-half his wages. He may 
be a fitter, planer, turner, patternmaker, 
molder or smith ; that makes no difference. 

Finally A‘° is completed and then all the 
wages charged to that symbol or number 
are added together and compared with the 
original estimate. If these sums balance, 
the men get nothing more; if there is a 
balance due the shop, as there nearly 
always is, unless there has been an accident 
or other misfortune, the surplus is divided 
pro rata to every one who did any work on 
A'° in proportion to his wages. 

If there has been an accident that caused a 
loss on the labor estimate, it must be in- 
vestigated to see if such accident was due 
to carelessness or want of skill among the 
workmen, or some fault of material, handling 
tackle, or other cause for which the owners 
are responsible, and an adjustment is made 
accordingly. 

These divisions of surplus earnings are 
usually made up each month, and, as may 
be imagined, involve a great amount of 
clerical labor, but that is cheap and easy 
too, when the work is once learned, and it 
is excellent schooling for young men. 

We have now traced A‘° through the 
works hurriedly, but noting the main points. 
The method may not correspond to practice 
in various particulars, but shows substan- 
tially the system of responsible work. The 
next thing will be to examine the economic 
and social conditions of the system and its 
possibilities. 

Whatever novelty there may be in the 
co-operative contract system, this is far 
surpassed by the social and economic results. 
These will not at first be suspected, and it 
is only by a careful consideration, that one 
will detect the many new conditions that 
will arise in connection with this method. 
One has already been announced—the uni- 
formity and certainty of profit, which propo- 
sition many will be disposed to doubt, but 
it must be remembered that where profits 
are reasonable and uniform, competition 
adapts itself to these circumstances the 
same as it does to irregular and speculative 
profits. It must also be remembered that 
under a system of estimating such as the co- 
operative contract system develops, estimates 
and tenders are made very uniform. There 
is also a tendency to uniformity of quality 
and finish, or rather there is close corre- 
spondence between these things and prices, 
and as a matter of fact, the distribution of 
work is better than under a time or indi- 
vidual plecework system. 

One of the first and principal things grow- 
ing out of the system is an absence of shop 
supervision. There is no need of foremen 
or others to watch men, and see if they are 
diligent. Every man is working for him- 
self and his companions, and every man is 
watching others to see that they do not 
diminish earnings by carelessness, indiffer- 
ence or a want of skill. If any one is hired 
for wages above his grade, the workmen 
soon find this out, and he will stand in the 
light of an imposter, trying to procure the 
earnings of others unjustly. So the system 
not only does away with the espionage of 
owners, but grades the workmen according 
to the best possible standard, the judgment 
of men skilled and interested in the same 
work; so the co operative contract system, 
as before remarked, dispenses with watch- 
ing workmen and grading their wages, two 
of the most difficult things to deal with in 
a common shop under the time system. 

Another gain equally important is the 
avoidance of ‘‘scamped” work. This is a 
constant care and dread under the time 
system, calling for espionage the same as in 
keeping men at work. When the workmen 
in a shop are responsible for scamped work, 
and know it bas to be made good at their 
own expense, common interest renders such 
work impossible, or at least rare. If a 
piece is spoiled by carelessness or want of 
skill, it is a curious proceeding to saddle the 
result on the owner, and take the amount 
from his profits. Todo such a thing puts 


workmen into an irresponible position, con- 
stitutes them menials depending on a 
master’s bounty and forbearance. It is 
putting skilled men in the position of slaves, 
their owner being responsible for their 
incapacity and carelessness, and is but an 
extension of the old paternal feudalic rela- 
tion that existed when labor consisted only 
of manual effort, and intelligence counted 
for nothing. 

Under the time system an owner may hire 
@ man and send him into a shop, where 
instead of earning anything he may spoil 
the value of a week’s wages the first day. 
What is the result? The man can be dis- 
charged, but his wages must be paid for the 
time he was at work or employed. Was 
ever anything more inconsistent or degrad- 
ing to skilled men? 

Speaking further of scamped work, not 
by inference or theory, but from observed 
facts, theco operative contract system begets 
a spirit among workmen that precludes bad 
work. This is hard to describe but can be 
imagined. The secret of faithful service is 
responsibility. It is the basis of manhood 
and the incentive above all, that brings out 
what is just and honorablein allmen. The 
responsible man is a freeman. The irre- 
sponsible one a slave, whose master is ac- 
countable and must make up the losses, and 
stand on guard against dishonest service. 

In shops where the ‘‘free” system is in- 
stalled, one might as well accuse a man of 
stealing as ‘‘scamping” his work. If it 
were stealing from the owners, as it would 
be in a time shop, that would be bad 
enough, but to steal from his fellow work- 
men, or diminish their earnings by deceit, 
which is the same thing, would be degrada- 
tion, and ‘‘unsafe” in shops that I know of. 

This pride in good work, it may be said, 
will exist in the case of individual piece- 
work, or even timework, but the fact is, it 
does not, or is limited toa small share of 
the men, and as there is in this country a 
tendency to uniform wages under the time 
system, there is no incentive to promote a 
pride in honest work, or the esprit de corps, 
found among men who are independent and 
irresponsible. 

Another distinct feature of the co-opera- 
tive contract system is the facilities it 
affords for charitable care of workmen who 
are ill or wounded. The organization is in 
its nature one of the most perfect institu- 
tions of the kind ever devised for those who 
are disabled. Let us follow a case through 
and see how it operates. 

Suppose a man in good standing (and you 
will not easily find any other in co-operative 
contract shops). shéuld smash his fingers, 
break an arm or meet with other misfortune. 
He is a partner in certain work going on, 
and his partners are naturally interested in 
the matter. They look into the case, and 
extend any ald needed, and as soon as the 
man can go about, he comes tothe works 
and does ‘‘something,” anything to seem 
engaged. He may not earn a penny a day 
at first, but he is on the pay roll, supported 
by his fellow workmen, by an indirect con- 
tribution from each man in proportion to 
his earnings. ‘‘Jim is a good fellow, and 
we will carry him through his misfortune,” 
is a remark once heard in respect to a 
wounded man. 

The owners have nothing to do with this 
directly. They are not watching to see if 
‘Jim earns his wages,” but are commonly 
called upon and never fail in deserving 
cases to contribute something for a doctor’s 
bill, medicine, or in some otherway. It is 
the most perfect system of aid that has ever 
been invented. Self-operating, so to speak, 
without a secretary, treasurer, visiting com- 
mittee, or other machinery of the kind. 

Two other things in connection with 
the co-operative contract system require 
consideration—its practicability and its com- 
mercial effect. 

The practicability of the system calls for 
intelligence and a good deal of special 
knowledge on the part of both employers 
and workmen. It is an evolution, not a 
discovery, and began as a remedy for labor 
disturbance and discontent. The most diffi- 


cult part is rules for estimating or com put- 
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ing the prices for work, a thing much sjm- 
plified, however, by computing supe: tices 
for all operations that can -be thus ‘eat 
with, and the quantity is much more ‘hap 
anyone would suppose. This is carri: 1 i 
far in England that the rules for flat sur. 
faces extend from a single rough cut » p.to 
surface plates. Turning the same orf: ma 
roughing cut to standard fits or dimen. 
sions to one ten-thousandth of an in:hor 
less. Of course thereare various quali‘ ying 
conditions, such as the length or othe» dj. 
mension., and the kind of material, bu the 
rules take all these things in, and a qua tity 
clerk has them at his finger ends, « to 
speak. 

The rates are arrived at by long ex »eri. 
ence in uniform kinds of work by the 
same men or the same class of men, and the 
practicability of fixing rates is shown by 
the fact that there are seldom dispute or 
differences of opinion between owners ind 
workmen. 

Lists would be hard to obtain. The co- 
operative contract system is in Englaoda 
matter not often discussed, and one of the 
things not explained to foreigners. it js 
well understood there as the main cause hy 
wages can be near double what they are on 
the Continent, and yet English prodiicts 
compete in the neutral markets of the 


‘world. The writer’s opinion is that if, for 


example, the machine tool works of the 
Manchester district were to adopt a ‘‘time. 
work” system the business would fall in 
year before continental competition. Such 
a view is not extreme. When visiting the 
Cornwall Iron Works of Messrs. Tangye 
Brothers at Birmingham, some years ago, 
in company with George Tangye, Esq., the 
manager of that great enterprise said, ‘‘ Not 
even a screw-bolt is made here except by 
piecework. We could not conduct our 
business on any other system.” 

Speaking farther of practicability, ways 
and means for a co-operative contract sys- 
tem would soon appear if the scheme or idea 
was presented and considered as ‘‘profit 
sharing” now is, but how far we are from 
this can be inferred from the fact that in all 
writings and reports, government or other- 
wise, on labor in England, no explanation 
or even mention of such a method will be 
found, and in none but later writings will 
be found any facts as to the amount of 
wages entering into the cost of work, only 
the rate being dealt with. It is then no 
wonder that workmen or even employers 
have not discerned that the main cause of 
labor disturbance lies in the fact of work- 
men being irresponsible, dependent, and in 


. an unnatural relation to their employers. 


The first thing is to explain the co opera- 
tive and independent method so it will be 
understood, and then begin the work of 
preparing for it, not only in skilled labor 
but in unskilled labor of most kinds—all 
kinds that admit of some determining meas- 
ure on which prices can be based. 

The New Zealand railways were in some 
cases constructed on this method, just the 
same as we followed A‘® through the ma- 
chine shop. The grading was estimated 
and let to companies of men. Tools, pow- 
der, and other equipment were furnished to 
the men when they had no capital to pur- 
chase such things, and settled for when the 
work was completed or as it progressed. 

There have been in this country some at- 
tempts in this direction, but, as in Eogland, 
the methods and results are not published 
or made a public matter. In the Baldwin 
Locomotive Works, at Philadelphia, for ex- 


ample, the largest of the kind in the world, 


no one has heard of strikes for twenty yee's 
past. When there was a strike there abc ut 
twenty five years ago, the owners, instead 
of declaring war ‘‘ wrote a book,” that ‘s, 
explained to the men the relation that ©x- 
isted between them and the business, end 
then adopted some system not very w°!! 
known that made the men responsible :1d 
their work co operative. These facts «re 
set down from dim recollection, but wil! be 
found substantially correct. 

The Pullman scheme at Chicago is ‘ue 
antithesis of this, an intensification of ‘ue 
dependent system, if we include the soc 8} 
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phases of the matter. It is an attempt to 
carry out in this country the methods of 
iire, in England, or Besbrook, in Ireland, 
avery different kind of people, a dif- 
ferent business, and under totally different 
conditions. Salt and Richardson, the 
Quaker founders of these works, were phil- 
anthropists as well as business men, who 
gained and maintained a confidence not 
py ible in any scheme founded on purely 
bu-iness objects, and as nearly all such 
works must be founded. 

co operative contract system of work- 
inv can be made amenable to the laws of a 
country, because the ‘‘ quantities ” and con- 
ditions on both sides can be expressed in 
exact terms, but no other of our methods of 
compensating labor can be, except as to 
abuses of person or property. The labor 
jaws of acentury past and their effect, or 
want of effect, show the futility of attempt- 
ing to define the conditions of labor when 
there is no measure ot the service or prod- 
uct. The laws of contract will not apply 
when the consideration on one side is an in- 
definite or undefinable thing, and when 
wages, as in timework, isa kind of largess 
for the use of muscles and mind during a 
period of time. 

Paternal systems, such as profit sharing, 
may fora time and in some cases prevent 
labor disturbance, but the chances are that 
all such relations between employer and 
employed will in the end lead to increased 
discontent. Profits, like timework, is an 
undefinable quantity, a sequence of book- 
keeping, and a matter with which work- 
men have nothing to do, except inso far 
as their labor is one of the factors in pro- 
duction. When we build a house it is com- 
monly contracted to a carpenter, mason, 
painter and plumber. Each contributes his 
part and! receives his pay independently. 
The painter does not expect a part of the 
carpenter’s profits, and could not receive 
them in any manner not compromising his 
dignity and independence. The same with 
the other two—they do their own part. 
Now, the difference is that the house, the 
completed product, is a measurable com 
modity ; so are its elements, because we are 
familiar with houses and can predetermine 
their value. Why are not machines, 
wagons, clothing, hardware, woodwork, and 
so on, constructed on the same system? Is 
it not the want of some way of measuring 
the labor and other elements as they are 
computed in the case of A 1°? 

Here is a broad subject compendiously 
and imperfectly presented, a remedy for 
strikes that interposes manhood, independ- 
ence and interest against sueh a childish 
expedient as throwing down one’s tools and 
refusing to work. The paternal schemes of 
a bonus, share of profits and attempts to 
starve workmen, is the childish part on the 
other side, and between the two we are 
making no progress whatever in dealing 
with the greatest social and industrial prob 
lem of our time, 


—_>- —— 
The Colburn Key-way Cutter. 





We present on this page an illustration of 
the largest size of the Colburn key way 
cutter at present built. 

This machine differs somewhat in con 
struction also from the smaller ones which 
were illustrated and described in our issue 
of July 6, 1893. 

‘ing intended for the heaviest work, 
such as large pulleys, fly-wheels and gears, 
it has a stroke of 23 inches, and can readily 
be made with longer stroke if desired. It 
wi: cut key-ways from the smallest up to 
3 luches wide, and will take a heavy cut in 
Bt It is therefore made very heavy, and 
& rigid support for the upper end of the bar 
ls provided. This support consists of the 
Spindle shown with small hand-wheel at 
top. The lower end of this spindle being 
internally threaded to fit the thread shown 


On the cutter bar. After the work is ad 
Justed to place this connection is made and 
the cutter bar is therefore supported both 


above and below the work and close to it. 
As all the driving mechanism is below the 
tavie and the cut is taken on the down 
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stroke there is no tendency to dismember 
the machine when cutting, and the column 
supporting the arm has little stress put upon 
it, except that due to the tendency of the 
cutter to deflect from its true course, and in 
this the length of the horizontal arm cuts 
no figure unless the tendency should be to 
deflect laterally, which is not to be ex- 
pected. 

The side quadrants extend clear around 
from one side of the slide supporting the 
table to the other, giving it a firm and 
rigid support. 

The center of the arc upon which the 
table tilts is at the top of the table, and in 
the line of travel of the cutting edge of the 
cutter, which contributes much to con 
venience in setting for taper key-ways. 
The distance from top of table to gradua- 
tion index is just one foot, and the move- 
ment of pointer is, therefore, equal to the 
taper per foot of the key way. 

There are three depth gauges shown on 
the front face of table; the one at the 
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classes of interlor slotting such as cutting 
internal gears, ratchet wheels and for work- 
ing out polygonal shaped holes. When 
used for such purposes the machine {s fitted 
with compound tables with power feed 
mechanism. 

All adjustments and changes necessary 
for doing a great variety of work are made 





- rapidly and with precision. 


The machine shown weighs about 5.000 
pounds. Itis built by Baker Bros., Toledo, 
Ohio. 
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Plates of Uniform Strength. 





By ALBERT E. Quy. 





SECTION 9. 

A circular plate of radius 2 is supported, 
not fixed, at the edge, and sustains a uni- 
form load p per unit of area. 

This problem may be treated in three 
different ways. By order of dates: first is 
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Tue COLBURN KEy-way CUTTER. 


extreme left is the micrometer gauge, which 
regulates the total depth of cut taken. 
This distance is accurately gauged, the 
graduations on dial reading to thousandths 
of an inch. The screw at the right regu- 
lates the depth of cut taken at each stroke 
of the cutter, and the screw in the center {is 
used for gauging the depth when the cut- 
ter is used on the opposite side of the bar. 
With the facility of using the cutter on 
either side of the bar, and by the combina- 
tions of the upper arm and supporting 
column, which can be set in different posi- 
tions, almost any kind of work can be oper- 
ated upon. 

In the shifting mechanism shown at side 
of machine, a weight adjustably attached to 
a rocking arm operates to give additional 
momentum to the shipper rod, which passes 
through the center of the rear driving shaft, 
and operates a double friction clutch by 
which the stroke is reversed. 

This machine can also be used for certain 


Professor Grasbof’s method by which the 
following equations are determined : 


(71) Stress / 

3 (m—1)(Bm+1) PR? 

a ae Be 
(72) Deflection d 


3 (m—1) 5m +. 1) R4 

16" ( me ae ns) 

i is the uniform thickness of the plate. 

m is a coefficient which Professor Grashof 
advises to make equal to 8. 

Fis the modulus of elasticity of the ma- 


terial. 
The thickness is then: 
5 R 
a A on a ee 
( f { 6 / f 
+ 0.9138 / 2 
i 
The stress 
2 
‘= 0.888 .. . 
] } h* 


. h® 
The load p = 1.2 f 0 


8 


Remark.—The load of hin equation (73) 
is given in several books, viz., Unwin’s 
‘*Machine Design,” Vol. I.; Ubland and 
Delaharpe’s ‘‘ Notes et Formules de |’Inge- 
nieur;” Prof. Gaetano Lanza’s ‘‘ Applied 
Mechanics.” But in Prof. F. Reuleaux’s 
** Constructor” / has a value of 

, ,/ Pp 
R / ‘ 

The second method is that of Professor 
Bach who experimented at length upon cir- 
cular plates, and published the results in 
the Zeitschrift Vereines Deutscher In- 
genteures (October, 1890). 

The plates employed were all of uniform 
thickness and supported at the edge. They 
generally gave way diametrally. 

The following is a translation of part of 
the article published by Professor Bach 
showing his method of handling the sub- 
ject: 

‘Owing to the fact that the cross-sections 
bearing the greatest strains pass through 
the center of the plate, the latter may be 
looked upon as a beam of thickness h 
secured along a diameter d= 2 Ff. The 
semi plate is assumed to be loaded, its own 
weight is neglected. 

1.—By the hydrostatic pressure p per 
unit of area acting on the surface $7 R?, 
the center of gravity of which is situated at 
4 







des 


a distance 4. from the center, gives the 


following moment about the diameter where 


secured : 
4 RR 
7 J § 7 R? ) — ~« ; 
(74) 1=}4 } ( 52 ) 


2.—The uniformly distributed pressure of 
reaction on the half circumference z FR, the 
resultant of which passes through the center 
of gravity of this semi circumference, and is 


ata distance 7 be from the center, gives a 


resulting moment of 


9 Pp 
M, =42 Rp ( *). 


The real bending moment affecting the 
plate is 


2K 
M, = M,—M=}7 RR? r( : ) 


(75) 


4 R* p Ga 4 3 p. 


The diametral section of the plate being 
rectangular, 

(6) Mop i p=ft 2h. 

It is assumed here that the moment fs 
uniformly transmitted over the section, and 
the fact is neglected that molecular stresses 
at right angle to one another are active; but 
this assumption does not hold good. The 
elements near the center of the dangerous 
section are more severely strained. This 
could be accounted for in formula (76) by 
considering only a fraction ¢ d of the diam- 
eter as being affected by the bending 


stresses. 
Then;.?p=f.4.¢d.h® 
i Va Rh*, 
- 1 k* 1 
77 Stress f ~ : ) 
7 we PH Re gael 
And thickness 
Y ) l ) 
(78) AT Ba/2t.-—1 dee 
t f VY i i 


In these equations the value of 9 will, 
generally, have to be given the character of 
a coefficient of correction to be determined by 
This coefficient will not only 
accuunt for the uneven distribution of the 
bending moment and for the norma] stresses 
above referred to, but also for the manner 
of securing the plate, the arrangement and 
kind of packing, the condition of the sur- 
face of the plate, etc., etc.” 


experiment 


Such is Professor C. Bach’s method. The 


coefficient 
0.87, and with this value inserted in formula 
(78) the thickness becomes : 


was found by experiment = 


‘ / 
a= Ra/ P — 9 933 R / P. 
ee V 0.87 , ; 
This value is so near that found by Pro 
fessor Grashof that the establishment of an 


































incomplete formula, it seems, could have 
been omitted, and the results of the experi- 
ments computed by the first method. But, 
as Mr. Bach stated, the plates broke gen- 
erally through a portion of the diameter, 
which seems to show that a plate of uni- 
form thickness is weaker towards the center 
than at the edge, and, consequently, could 
be made lighter and just as strong by prop 
erly reducing the thickness along part of 
the diameter. 
Ae 


A New Micrometer Caliper. 





We present herewith engravings of a 
new micrometer caliper having a bow of I 
section as shown, securing the greatest 
rigidity and strength in proportion to its 
weight, and affording a convenient hold for 
the fingers. 

The anvil 2 is formed solid upon the 
bow, or frame, which is of steel, and the 
anvil is hardened and accurately ground on 
its face and also on its sides, to match the 
end of spindle, and to the same diameter. 
The adjustment for wear is made at the 
other end of tool and will be described 
later. 

The anvil being the same size as the 
screw and end of the frame also makes the 
caliper convenient for measuring very close 
to a shoulder, and this with the proportion 
of opening of the bow allows a shoulder ,*, 
inch high to be measured up to the full 
capacity of the tool. The anvil is also made 
higher than common so that measuring can 
be done in a recess or back of a rib or other 
slight projection. 

The spindle is supported in two bearings 
as shown, one in the main nut J), and the 
other in the plain cylindrical bushing at C. 
The main nut and also the bushing ( are re- 
movable, so they and the spindle can be re- 
newed when badly worn, making the tool 
as accurate as when new. 

Besides the main nut J, there is an 
adjusting nut H. These two nuts, /) and 
EH, are clutched together on their faces. 
There are 56 V shaped teeth milled upon the 
faces of each nut soas to fit each other. In 
order to adjust for looseness in the threads 
it is necessary only to turn the screw out of 
main nut J, then turn nvt ( one or more 
teeth ahead as may be requtred, the princl- 
ple being something of the lock nut, except 
that the nuts do not lock the screw. This 
arrangement allows of the adjustment being 
made in the direction of the wear, and does 
not bring new surfaces in contact, as is the 
case where the adjustment is made at right 
angles to the spindle. 

It also allows of using a solid nut, and 
avoids making any opening to admit dust 
or dirt to the screw. The adjustment com. 
monly made at the anvil is made here by 
pushing the spindle endwise by the differ- 
ential screw principle. 

The main nut J is externally threaded 
to 82 P. (its internal thread being 40 P.) and 
is screwed (a tight fit) into the sleeve, 
which is a part of the main frame. The 
head of main nut J is slotted to fit a small 
spanner wrench, which accompanies each 
tool. 

It will be understood that upon turning 
the main nut ) the spindle will be advanced 
or withdrawn, the amount of difference 
between the pitches of the external and in- 
ternal threads. In this case the difference 
in a whole turn is 6} thousandths, so it will 
be seen that this tool has a very fine ad- 
justment, it being avery simple matter to 
adjust to within the smallest limit ever re- 
quired. The main nutis § inch in length, of 
Bessemer steel. 

There are no decimal equivalents stamped 
upon the bow or frame, a similar result be- 
ing accomplished in another way. 

As is (not very plainly) brought out in the 
cut, graduations on the under side are ex- 
tended on every 4} inch division or those 
that read decimally .125 inch. These 


lines are numbered on the lower side from 
1 to 8,so0 that the tool is readily set by 
eighths without considering the decimal 
graduation at all, and without any manner 
of calculation. 

Decimal equivalents within } 


inch are 
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stamped upon the thimble, so if a person 
chooses he need not use the decimal system, 
except for measurements between cighths, 
but this arrangement in no way interferes 
with reading the tool in decimals the regu- 
lar way. They are made for everyday use 
in the machine shop, so some points of fin- 
ish not necessary to the satisfactory work- 
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Construction of the Logarithmic Spiral. 


By J. G. A. MEyErR. 





A correspondent having asked for an ex- 
planation of the nature and construction of 
the logarithmic spiral, I find an adequate 
treatment of the subject much too long for 























A New MICROMETER CALIPER. 


ing of the tool are omitted. The bows or 
frames, like ordinary snap gauges, are not 
finished, further than being nicely ja- 
panned. 

A special machine has been constructed 
for cutting the threads upon the screws, and 
with this accurate and smooth threads are 
secured upon unannealed tool steel. 

The calipers are regularly made in two 
sizes (1 inch and 2 inches), and larger 
to order, by J. T. Slocomb & Co., *} 
Providence, R. I. 


— 2 lle — 


Mr. Thomas P. Egan, president of | 
J. A. Fay & Egan Co., Cincinnati, O , 
has purchased a controlling interest 
in the Cincinnatl Commercial Gazette, 
and tnat journal is already giving 
indications of the beneficial results of 
his business sagacity, and is regaining 
some of its former well deserved pros P: 
perity. Mr. Egan, who as a young 
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mechanic of foreign birth, was not long 
since working at a lathe in Cincinnati, is 
now at the head of the largest concern 
in the world manufacturing wood- working 
machinery, and is reputed to be a millionaire. 
—New York 
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the Question and Answer department, and 
therefore step out here into the open, so to 
speak, where there is room. To begin with, 
we may say that a spiral is a curve de- 
scribed by a point which moves along a 
right line in accordance with some law, the 
right line having at the same time a uni- 
form angular motion, thus : 

In Fig. 1, let P bea fixed point about 


G 





LOGARITHMIC SPIRAL. 


which a straight line, say, ? Y, moves with 
a uniform angular motion. When rotation 
commences, let a point A move also along 
the line ? X, according toany given law, 
then the point A will describe the spiral. 
The fixed point P is called the pole; the 
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point A is called the generating point; avy 
line drawn from the poleto any point 
the curve is called a radius vector, ths, 
the lines PA, PJ, P B, P J, ete., are ra:iij 
vectors. : 

The angular motion is measured fron a 
fixed line in the plane of rotation, pass 
through the pole P; this line is called | \¢ 
initial line; in Fig. 1, the line PX is‘ ¢ 
initial line, though it is not necessary t! st 
the initial line should be horizontal, and -¢ 
could have chosen any other straight | 
drawn through the pole. 

In order to describe a logarithmic spi 
the generating point moves along the rot 
ing line in such a manner as to cause 
radius vector to increase in a geome 
ratio, while the angle of rotation increas s 
in an arithmetic ratio. To illustrate (F 
1), the lines which pass through P diviie 
the figure into equal angles ; when the rot 
ing line coincides with the initial line, 
may say that the angle of rotation is eq: 
to 0, when the rotating line coincides wih 
P J, it has described an angle of 45 degre« 
when this line has arrived at P K, the ang'e 
is equal to 90 degrees ; and when at P ZL, ti 
angle is equal to 185 degrees ; here we se 
that the angle increases in the ratio of 0, 

2, 3, etc. If now the radius vector P A is 
equal to 1 foot, and P B equal to 2 fee, 
then in accordance with the above law, P 
must be equal to 4 feet, P D =8 feet, P 7 
= 16 feet. For the sake of comparison we 
have, ratio of increase of angle 0, 1, 2, 3, 4 
ratio of increase of radius 1, 2, 4, 8,16. Of 
course, in Fig. 1, the increase of the radius 
vector is not quite so rapid, but the increase 
follows the same law, that is, the length of 
any radius vector is derived from the one 
immediately preceding it by multiplying it 
by a constant quantity, while the increase 
of any angle of rotation is derived from the 
angle immediately preceding it by addi 
to it a constant quantity. 

The equation to the logarithmic spiral is 
generally expressed in the form, 

f= qt (1) 
in which 7 = radius vector, a = some con 
stant on which the form of the curve 
depends, and ¢ = the measure of the 
angle. From this equation we evidently 
obtain 

log.7 =t X log. a, (2) 
in which the letters denote the same quan 
tities as before. 

Equation (2) shows us that the logarithm 
of the radius vector is proportional to the 
angle of rotation ; and from this property 
the spiral derives its name. 

A few words in regard to the measure 
ment of the angles may not be out of place 
here. In the following computations the 
measure of the angle of rotation is not given 
in degrees; it is given by the number of 
radii which the are of the angle contains ; 
the measure of the angle expressed in terms 
of its radius is called circular measur: 
The degrees of angles are readily converted 
into circular measure in the following mai 
ner; The circumference of a circle co1 
tains its radius, 2 x 3 1416 = 6.2882 times 
and since the circumference of the circ! 
represents 360 degrees, we may say that 360 
degrees are represented by 6.2832 radi! 
from this it immediately follows that on« 
half the circumference, which represent 
180 degrees, contains the radius — 
3.1416 times, and one-quarter of the ci: 
cumference, representing 90 degrees, co! 
6 2832 _ 


tains the radius 1 5708 times; th: 


is to say, the arc >” ¢’ of the angle of ¢ 
degrees, shown in Fig. 3, contains the radi 
a’ ec’ or a’ b’, 1.5708 times. Hence, for 
finding the circular measure of any ang! 
given in degrees, we have the followin 
simple rule: Multiply the number of d: 
grees in an angle by 6.2882, and divide the 
product by 3860 degrees, the result will | 
the circular measure of the angle. | 
equations (1) and (2) ¢ represents circul 
measure ; if, for instance, we have to de: 
with an angle of 90, then equation (1) woul: 
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and equation (2) would read 
log. r = 1.5708 X log a. 

We have seen that the radii vectors in- 
crease in a geometric ratio, with such an in- 
creuse the radii vectors, making equal angles 
wit each other, will be in continued pro- 
portion, that is, in Fig. 1, 

PA SPB st Bek Or OU sar D.C, 

This property affords the means of mak- 
ing » graphic construction of the curve by 
poirts Suppose that we know the lengths 
of ‘ne radii vectors P A and P B, we may 
the: adopt the following construction : 

In Fig. 2 draw a line P'/ of any length, 
through 7” draw another line P’ M making 
any angle with 7. On J” M set off from 
P’ a distance P’ A’ equal to P Ain Fig 1; 
also, on the same line 7?” W set off P B’ = 
PB in Flig.1. With P’ as a center, anda 
radius P’ A’, describe an arc of a circle cut 
ting P lina. Join B anda by a straight 
line. From Pf’ as a center draw the arc 
B ), through > draw a line} (”’ parallel to 
a B cutting P’ M' in the point C’. From 
P as a center draw anarc (’ c, and through 
¢ drawe D' parallel to a B’, and so on. 
Now, P’ C’ will be the length of P C in 
Fig.1; ? D’' =PD; PH = PE, and so 
on. A diagram, such as is shown in Fig. 2, 
must be drawn with great care at each step 
so as to retain accuracy throughout, be- 
cause in this kind of drawing errors are 
cumulative. 

It will be noticed in Fig. 1 that the 
lines M K and XA / are perpendicular to 
each other; A J and /@ are also perpen- 
dicular to each other, and so on. This 
property gives us another method for find- 
ing points in the curve by a graphical con- 
struction, when the lengths of two radii 
vectors at right angles to each other are 
known. Suppose we know the lengths of 
Pland P K, we then proceed as follows: 
Draw two lines MX and K @ perpendicu- 
lar to each other and intersecting in the 
point P; make PA and 2 / equal to the 
given lengths, and through A / draw a 
straigat line; through / drawa line per- 
pendicular to A / cutting the vertical in 
the point @; through G draw LH @ per- 
pendicular to / G, and cutting the hori- 
zontal in the point 7; in a similar way, the 
points C, A, etc., are found, and the curve 
drawn through the points A, /, G, H, C, A, 
etc., will be a portion of the spiral. 

For another series of points located be- 
tween those already found, we may proceed 
as follows: Bisect the angles A P M aad 
kK PTIby the lines Z /Tand / F,; find the 
lengths of the radii vectors P J and P //; 
these are easily computed from the data 
already given, as we shall presently show. 
Join J and 77 by a straight line; through 
I] draw a line perpendicular to J //, cutting 
/ Fin the point #, which will be another 
point in the curve ; ina similar way, plainly 
indicated by the dotted lines, we find the 
points D, B, etc. 

In both of the preceding graphical con- 
structions we must know the lengths of two 
radii vectors. To show how these lengths 
can be computed, we will take the follow- 
ing example : 

Construct a logarithmic spiral; the value 
of the constant a is 1.20. 

Through any point P, Fig. 1, draw two 
lines M X and AK G perpendicular to each 
ther; bisect the angles which these lines 
make by the lines J #’ and / J/; these lines 
will, of course, be perpendicular to each 
other. Let P X be the initial line; our 
st step will be to locate the point A on 
the initial line. Since the logarithm of 1 is 
v, * must evidently be of unit length when 
the angle of rotation is 0, that is, when the 
rolating line coincides with the initial line 

\; consequently the curve must cut O X 

init distance from /, if this unit distance 

inch, then P A must be made equal to 
ch, in this way we establish the point 
nthe curve. Our next step will be to 
the length of the radius vector P B. 
know, that by construction, the angle 

‘I isequal to 45 degrees, the circular 

nicasure of this angle is, 


a3 xX 6.2832 = .7854, 


36 
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which is the value of ¢ in equation (2); 
applying this equation we have, 

log. r=t X log. a; 

log. r = .7854 X log. 1.20; 

= .7854 x .079181; 

hence 7, that is P B, will be equal to 1.15 
inches, and this locates the point B on the 
curve. Now, knowing the lengths of the 
radii vectors P A and P B we can apply 
the graphical construction shown in Fig. 2, 
as previously explained. 

If we wish to find the lengths of the radii 
vectors P / and P A so that we can apply 
the second graphical construction, that is 
by drawing the lines A J, J G, G #, ete., 
we proceed as follows: 

The lengths of P /and P K are found by 
equation (2), but in applying this equation 
we must be careful to substitute the proper 
value for ¢. Suppose the revolving line 
coincides with the initial line PY, then the 
angle of rotation will, of course, be equal 
to O. Now assume that from this position 
the line begins to revolve around the pole P 
and continues to do so until it again coin- 
cides with P X, the revolving line has then 
made one complete revolution, that is to 
say it has passed through 360 degrees, the 
circular measure of this is, as we have 
seen above, 6.2832 radli: hence the value of 
¢ in equation (2) will be 6.2832, applying this 
equation we have 

108.T = t ora; 
log. r = 6.2832 x .079181; 
= .49751; 
hence 7, that is P / 
nearly. 

The length of P K is found ina similar 
way thus: In the last example we have 
seen that when the revolving line has made 
one complete revolution it has passed 
through 360 degrees. Now incontinuing its 
motion until it coincides with the line ? Ait 
has moved through an additional 90 degrees, 
or, in other words, in revolving from A to 
AK the line has passed through 360 + 90 = 
450 degrees, the corresponding circular 
measure is 

450 5 6.2832 

360 
which is now the value of ¢ in equation 
(2) Applying this equation we have 


3.15 inches very 


- 7 854, 


log, = 72. log. a; 
log. 7 = 7 854 X log. 1 20; 
= 7.854 < .079181; 
= 62188 ; 
hence 7, or ? K = 4.17 inches. With these 
points established we draw the lines /y /, 
1G, G E, etc., as previously explained, avd 
obtain the series of points G, EH, C, ete. 

To obtain a second series of points we 
must first compute the location of the points 
J and //; this is very easily done. We know 
that the angles A PJ and J/ 7 / are equal, 
consequently, in accordance with the prop- 
erty of the curve, ? J is a mean 
portional of P A and P /, that is to say 

PR = Pit: PI: PT 
4.17, and PJ 


pro- 


since we know PWV 
we have, 
419 PIs Ps: 


3.15, 


3.15, 


hence, PJ = a/ 4.17 XK 3.15 3.61 inches. 
The length of P // is also found bya simple 
rule of proportion, thus: Since the angle 
IPI is equal tothe angle / P J, the radius 
vector P J is a mean proportional of LP ./ 
and /? //, therefore, 

Ba PPPs PEP Ty 
the values of ?./ and P J are known, hence 
we have, 

3 61 :3.15::315: 
which gives us 

PH 815 x 3.15 _ 
3.16 

We can now join the points / and // and 
draw the lines J] ’, FD, etc., as previously 
explained, and thus obtain the series of 
points #, D, B, ete., through which the 
curve must be drawn. The logarithms of 
numbers as used in the above computations 
are found in tables of logarithms of num- 
bers. These tables are found in many 
elementary geometries. These are also 
accompanied by an explanation of the 
method of using them, so that the reader 


PH 


2.76 inches. 
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not accustomed to using these tables can 
readily learn the use of them in a few 
evenings devoted to study; it is not a 
difficult subject to learn. 
———s ape. 
Why Does a Bicycle Stand Up? 


By OBERLIN SMITH. 





The ease with which a running bicycle 
doesn’t fall over is undoubtedly a source of 
surprise to the casual looker on, and might 
be supposed to be a source of constantly 
renewed surprise to the riders themselves, 
when they think about it as an abstract 
fact. It is well known, however, that the 
practical experfence of these riders is ex- 
actly contrary to any feeling of surprise, 
and that a bicycle staying up seems to the 
experienced bicyclist simply a matter of 
course, requiring no perceptible effort on 
his part, and causing not a shadow of 
anxiety, or the faintest flutter of a heart 
valve. To those who have not studied the 
occult cause of this phenomenon the natural 
idea is that the keeping of a bicycle up to 
its vertical position, is simply a feat of 
balancing, being of the same general nature 
as that practiced by acrobats, when stand- 
ing upon a tight rope, or when climbing a 
ladder standing loosely upon a table. 

The truth is, however, very far removed 
from this supposition, as any experimenter, 
should he be a rider or not, may easily 
ascertain by trying to sit upon a bicycle 
when at rest, or by sitting astride upon one 
of the longer edges of a large oblong board, 
say about like an ordinary house door, 
when resting with its other edge upon the 
ground. 

We can perhaps best analyze the balanc- 
ing action herein involved by considering 
the experimenter thus mounted upon a 
board, rather than upon a bicycle, because 
we can so eliminate any outside action 
foreign to the principles in question, such 
as the accidental swinging around of the 
front wheel, etc. It is evident that when 
thus mounted our would-be acrobat will 
commence to fall over, say, for instance, 
toward the right, as soon as the center of 
gravity of the combined structure (himself 
and the board) happens to be to the right of 
a vertical plane passing through the axis of 
motion, which axis lies along the center of 
the board’s lower edge—this edge being 
convex so as to touch all along in but one 
line of contact. The moment he thinks 
himself so falling he attempts to move him- 
self to the left, to restore the center of 
gravity to its proper position, and as he 
unfortunately has no friendly neighboring 
wall to push against, he must use the board 
itself as an abutment. This, however, is 
already moving more and more rapidly 
toward the right, and in suddenly pushing 
himself over to the left he gives it an addi- 
tional push, thus accelerating its motion 
and making matters worse, by the addi- 
tional momentum attained by the board, 
until he has reached a point far enough to 
the left, where his actual weight will not 
only restore the lost balance, but will over- 
come the accrued momentum. Such a per- 
formance is all right, as far as it goes, 
provided he can stop exactly where he 
wants to. This, of course, he does not do, 
but goes a little too far, so as to be sure of 
going far enough. The whole action of 
the man board structure is now reversed, 
and it tries to fall toward the left. Then 
the same operation of restoring the general 
dignity is repeated toward the right, and 
thus, if he be a very good acrobat indeed, 
he can so regulate the amount and rapidity 
of his motions as to sit perched upon his 
temporary throne for a length of time rep- 
resented by some unknown quantity. Toa 
mere novice who has been learning to ride a 
board for a few days or weeks only, falling 
to the ground would, of course, be a ques- 
tion of but a few seconds. 

If, however, instead of restoring the post- 
tion of the center of gravity, the line of 
support represented by the lower edge of 
the board could be moved over sidewise, 
exactly beneath said center of gravity, the 
equilibrium could obviously be restored 
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without the series of convulsive and reac- 
tionary jerkings made necessary by the 
purely acrobatic method, in which it may 
be said that the degree of jerkiness is in- 
versely proportional to the experience of 
the acrobat. This ideal moving-over of the 
line of support should, of course, be quickly 
but smoothly done; that is to say, the mo 
tion should commence slowly, accelerating 
to a maximum, and then diminishing to 
zero, 80 as not to again start false motions 
in the board, owing to the rigidity and 
inertia thereof, etc. It is, furthermore, evi- 
dent that, instead of moving the whole 
lower edge of the board a given amount 
sidewise, say, for instance, 1 inch, it would 
do just as well to move one end of this 
lower edge 2 inches, allowing the other end 
to remain stationary, and thus moving it 
1 inch in the center, underneath the center 
of gravity, assuming that the rider of the 
board is located at that point. 

I do not know that an experiment of this 
kind has ever been tried, but it would cer- 
tainly be very interesting to thus provide 
an acrobat with a smoothly working, but 
rapid, means of mechanically moving the 
lower edge of a balanced structure sidewise 
without any effort that would cause ap- 
preciable motion in his body except the 
working with his fingers of some little 
clutch or switch which, in its turn, would 
throw into and out of gear, as well as con- 
trol the speed of an actuating mechanism, 
the power for which was furnished outside 
of himself. It would seem quite possible, 
not to say probable, that in this way he 
could quietly sit upon the edge of his 
board and eat apples for an indefinite length 
of time. 

Now the ideal conditions which have just 
been pictured really exist in the case of 
every mounted bicyclist. He is sitting 
about the middle of a machine resting upon 
two points representing the base line of 
ground contact above referred to. If not in 
forward motion, he will almost inevitably 
fall sidewise. When, however, the machine 
has attained a forward motion, he has at 
hand a most beautiful and scientific means 
of moving one end of his vehicle sidewise 
in the most delicate fashion, and of thereby 
giving the average of his base line one- 
half of this sidewise motion, with the result 
of putting this base line exactly underneath, 
or in the vertical plane of the general cen- 
ter of gravity of the mass represented by 
himself plus his machine. Furthermore, he 
does this without any necessity of jerking 
his body sidewise, by simply swinging the 
handle bar about its approximately vertical 
axis, thus throwing the plane of the front 
wheel out of coincidence with the line of 
travel, with the consequence of gradually 
wheeling over, 80 to speak, the bottom of the 
machine, sidewise, to the required position. 

It is evident that the more rapidly the 
bicycle moves the more quickly can this 
lateral restoration of position take place. 
Hence it is difficult to balance one’s self at 
an extremely slow speed of propulsion. 
Practically, however, it has been found that 
there is no difficulty in doing this when 
moving at the pace of a very slow walk. 
The great beauty of this method of moving 
the base line sidewilse is that the actual 
power to do so is incidentally supplied by 
the rider when normally employed in giving 
a forward motion to the machine, which 
action on his part does not, on the whole, 
move him sidewise, or tend to destroy his 
equilibrium. Furthermore, the lateral dis- 
placement is but a very small portion of the 
total motion, thus requiring very little 
power at the handle bar. Such consider- 
able motion forward for a given lateral 
motion gives the result of effective delicacy 
of action without requiring extreme dell- 
cacy of manipulation from the hand of the 
rider, so that, after a little practice, there is 
no danger of his jerking the handle too far 
over—doing (vo much steering, so to speak. 
It is a fact that such over-action does take 
place with a novice, but it is equally well 
known that a few hours experience makes 
the steering almost automatic, so that he 
thinks nothing about it. 

An explanation of why there is ample 
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time for the steering action to bring the 
base line under the center of gravity (when 
running at a reasonably fast speed) without 
any reactionary jerking before said center 
of gravity has time to fall very far, is found 
in the fact that this falling is at first ex- 
tremely slow. Such slowness is easily ac- 
counted for by the laws of gravitation, etc., 
which will show it to be very much slower 
than with the same body falling vertically, 
in which latter case the resistance is the in- 
ertia of the mass, and the force to overcome 
it isthe gravity of the same mass, thereby 
causing it to fall about 16 feet in the first 
second, or one inch in about ,, of a second. 
In this case of the bicycle, the inertia of 
the mass against a sidewise motion, in an 
arc struck from the base line, gives a resist- 
ance which is overcome not by the gravity 
of an equal mass pulling in the same direc- 
tion, but pulling directly downward. When 
the machine is in a balanced position this 
force becomes ni/, and when tipped slightly 
sideways it is but trifling at first, on ac 
count of the very short lever arm upon 
which it pulls. It is obvious that the rela- 
tive amount of the downward and sidewise 
motions are in the same proportion to each 


other as are the length of the versed sine of 


the arc moved through by the center of 
gravity, and the length of the are ‘tse/f. 
Practically, this arc has a radius of perhaps 
three or four feet, which obviously gives 
an extremely small downward motion dur- 
ing the first two or three inches of tipping. 

Asa further aid to the imagination in re- 
gard to this slowness of motion, we may 
consider the bicycle as a pendulum (in- 
verted in this case) swinging from the base 
line. Such a device is not famous as a 
lively starter from a vertical position. An- 
other analogy that occurs to me is that of a 
weight starting to roll down a very slight 
incline, its motion being extremely slug- 
gish just at first. As a matter of expert- 
ment I have found, when mounted upon 
my machine, that it takes a good part of a 
second totip sidewise the first 12 inches—I 
mean, of course, when standing still. I 
will not here go further into a mathematt- 
cal analysis of the question, which is ob- 
viously somewhat complicated with various 
other conditions than those mentioned. 
Enough has been said, however, to show 
the general principle governing the neces- 
sary simple action of constantly shoving 
the base line over sidewise beneath the 
combined center of gravity of the rider and 
his machine, as fast as these relations be- 
come changed. 

If for the sake of refuting it only, it may 
not be amiss to casually notice a theory 
which several years ago was advanced by 
somebody, to the effect that a bicycle is 
kept up by its wheels trying to ‘‘ maintain 
their plane of rotation,” something after the 
manner of a gyroscope. The fallacy of this 
doctrine can, I think, be proved (aside from 
a theoretical refutation based upon those 
trifling details, the laws of physics and 
mathematics) by these three practical facts : 
First, that the balancing by steering opera 
tion under consideration is performed just 
aseasily upon acurve as upon a tangent ; 
second, that it is as easy with light wheels 
as with heavy ones; third, that it can be 
practiced at a speed so slow that gyro- 
scopic action would be inappreciable, as 1 
recently proved by riding a machine with 
the wheels revolving only 20 times per 
minute. 

When riding around curves, in which 
case the action of steering proper is brought 
into play by the revolving of the front 
wheel about the axis of the handle bar, the 
base line of a bicycle is of course artificially 
and purposely thrown to one side of the 
center of gravity, outwardly from the 
center of the curve traversed, as is the case 
with a running horse in a circus ring; but 
this is done almost automatically and just 
sufficiently so that the gravitational inward 
tipping tendency is balanced by the centrif- 
ugal force outwardly. Of course, the 
minor balancing functions of the handle 


bar, which have been above described (and 
which, in general, may be likened to a 
clutch or switching-in mechanism for mere/y 
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controlling independent motion), go on all 
the same while traversing curves, forming 
minor ripples of lateral motion, so to speak, 
upon the large wave which is taking place 
to produce the curved path. 

In the compensating action mentioned in 
the last paragraph, of centrifugal force 
versus gravity, is found one of the great 
advantages of the bicycle over other ma- 
chines of the tricycle, quadricycle or other 
multicycle type, all of which require a 
laterally flat road for perfect action. This 
is because a road which slopes sidewise tips 
the whole machine and throws the center of 
gravity too nearly over the wheel or wheels 
upon the lower side, if indeed it is not car- 
ried entirely there, with the result of an 
upset. This is quite likely to happen upon 
rough and humpy country roads, or upon 
the side slopes sometimes found in street 
gutters near the curb, especially as tricycles 
and such machines are made higher and 
narrower than they should be. 

Even where there is no danger of actual 
overturning, the varying and reversing side 
slopes of an ordinary road, especially when 
well provided with ruts and ridges, cause 
the rider’s center of gravity to travel ina 
wavy rather than a straight line, even 
though the wheels at the bottom may be 
moving straight ahead. This sensation is 
anything but pleasant, and tends to cause a 
nervous fear which is unknown to the rider 
of the bicycle, who unconsciously keeps his 
machine erect, no matter what may be the 
side slope of the road. A further uncom- 
fortable sensation occurs in turning sharp 
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LETTERS FROM PRACTICAL MEN. 





A Convenient Degree Scale. 
Editor American Machinist: 

The draftsman has occasionally use for 
tools by which he can lay out angles on 
drawings. The ordinary protractor is a 
very handy instrument in many cases, yet 
being limited in size where minute accuracy 
is required may not be relied upon so well 
as some other means which indicate closer. 

I send you a drawing of a scale which 
has served my purpose for certainty and 
handiness for quite a number of years, 
over and above any protractor or graduated 
steel T square I have used or seen. 

Fig. 1 represents the top of scale, show- 
ing the graduation ; at the right is an end 
view of the same ; the length between the 
extreme or end lines is just 12 inches; a 
margin is left at each end of scale for pro- 
tection of end lines. 

The graduations, you will observe, in- 
crease in each division from zero to 45 de 
grees, more perceptible in the higher num- 
bers than among the smaller number of 
degrees. The principle involved in its use 
is that with a 12-inch radius (24 inch di- 
ameter) measurement, angles to a greater 
accuracy can be obtained than with one } 
or + that size, and yet the scale is far less 
bulky than a 24 inch diameter protractor. 
It isa well-known fact that certain angles 
can be quite readily obtained by measure 
ment. As for example, a 45 degree line 
from a given point is quickly obtained by 
drawing two lines of equal length at right 
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A CONVENIENT DEGREE SCALE. 


curves, where, on account of the centrifu- 
gal force, the rider feels as if he was about 
to be thrown over outwardly, and is unable 
to incline his machine inwardly to the 
position in which a pedestrian, or a circus 
horse, would place his own body. 

A casual non-cycling observer, when 
studying this class of machinery for the 
first time, is very apt to reason that the tri- 
cycle must necessarily be the most con- 
venient and pleasant vehicle, especially if 
he has recently been assimilating a diet of 
geometry and has thoroughly mastered the 
beautiful principle that the position of a 
body may be fixed in stable equilibrium by 
resting upon three points of support. 
When he attains the possession of the art of 
practical riding however, he will, for the 
reasons above mentioned, make up _ his 
mind that a tricycle, although convenient 
for stopping and starting, and a pleasant 
outdoor vehicle for aged people and in- 
valids, is, aside from its disadvantages of 
extra weight and cost, a much inferior 
machine for speed and pleasure to the 
two-point-resting and apparently tip over- 
able bicycle. 

ee 

A new danger to inventors is seen in the 
report that a man in Rochester, who was 
about to receive $50,000 for an invention of 
a cash register, died as a result of the joy- 
ful anticipation. Possibly his life might 
have been saved had some one called his 
attention to what is likely to happen when 
his device is ready to be placed upon the 
market, and attracts the attention of the 
cash register men of Dayton. 


angles to each other, and joining the ends 
by aline. If one degree can be obtained by 
measurement, so any other degree in the 
circle may be as readily obtained if the 
proper measuring scale is at hand and un- 
derstood. 

The method of using the scale is simply 
to measure off, say a horizontal line (though 
it may be a vertical line or oblique line) the 
length between the two end lines on scale 

12 inches; from that measure a vertical 
line from zero, the number of degrees de- 
sired, and connect the points by the oblique 
line. 

Fig. 2 illustrates laying out a wedge 5} 
inches long, } inch thick at point end, 
having a taper of 3 degrees, amounting to 
8 inch in 1 foot. 

The line A from XY to X is 12 inches 
long ; measure up on vertical line } inch, 
the thickness of point of wedge; measure 
from the } inch 3 degrees per scale, and 
join ends by a connecting line C, and we 
have a wedge 3 degree taper. 

Fig. 3 illustrates further use of the 
scale. The lines O 0 make an angle of 15 
degrees with the horizontal line; a recess 
is left in center of the figure. Now, to 
draw such a figure in outline, we may 
assume that the lines 0 0 form an angle of 
150 degrees, each 75 degrees from a vertical 
line, or 15 degrees from a horizontal line; 
the result would be all the same, and as 
easily obtained by the scale. I have had 
occasions to use this scale where a measure- 
ment of an angle was wanted with greater 
accuracy than could be obtained with the 
ordinary protractor. 
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I am not, however, without protractors, 
graduated steel square and other means to 
obtain angles, and ordinarily use them, but 
this scale gets there closer than any of 
them when required. I can assure you it 
is a neat job to graduate one, and if he 
maker has only a two-foot rule and scratch 
awl at hand, he had better postpone ‘he 
attempt. 

To insure accuracy in graduating, a gen 
erating circle 57.3248 inches diameter was 
used, which on account of its size end 
other items observed must have produc d 
comparatively accurate transfer of degr. es 
on the scale. Francis W. CLoucu 


That Wonderful Cupola. 
Editor American Machinist : 

The discussion of the alleged wonder! :| 
performance of Mr. Bollinckx’s cupcla 
makes it evident that the majority of your 
readers have overlooked the fact that the 
fuel bed has been omitted in compiling his 
results. When this fact is considered, tie 
wonder ceases. Mr. Ra.ap has called at 
tention to this in your issue of October 18:1, 
but it seems to me that he does not su/il- 
ciently emphasize the fact that Mr. Bol. 
linckx omits another important factor, 
namely, the size of the heat. It is, of 
course, a fact, that under the ‘‘ suppressed 
bed” system of calculating fuel ratio, the 
smaller the heat the better the result. [f 
Mr. Bollinckx will favor us with a state- 
mentof the number of poundsof fuel charged 
on the bed, the weight of his first charge of 
iron on this bed, and give us the total 
amount of iron melted during the heat, it 
will then be time for calculations as to high- 
est possible efficiency, and the theoretical 
melting ratio. 

Mr. Bollinckx’s statement is beautifully 
brief and to the point. I beg to use his 
own language in making a perfectly truth 
ful statement regarding the performances of 
one of a large number of cupolas of the 
Whiting patent type, ‘‘ which, besides giv 
ing entire satisfaction as to the quality of 
iron, does not consume more thea 4.5 
pounds of fuel to 100 pounds of pig-iron 
(charge for lighting fire not included). 
This cupola melts about 4 tons per hour.” 
We might still further add that ona small 
heat the ratio will reach not only 20 to 1, 
but 40 to 1. 

For instance, the foundryman charges 
1,800 pounds of iron on the fuel bed, and 
then makes coke charges of about 75 
pounds to iron charges of 1,200 pounds. 
Supposing he has occasion to melt only 
8,000 pounds in all (a not unusual heat), 
his ratio then shows ‘‘charges for lighting, 


the fire not included,” 1.800 s 1,200 


3,000 _ 
75 
There is nothing wonderful about such a 

result, because the fuel bed, which is the 

chief factor in melting small heats, has not 
been considered in figuring the ratio. Wi: 
may add that calculating the bed, th 

above mentioned Whiting cupola gives a 

fuel ratio of over 14 to 1 in full heats, 

which is a very good showing, besides 
possessing, in our opinion, many otheradvan 
tages not shown in Mr. Bollinckx’s design 

We may now confidently expect a report 
from some enterprising melter who has 
‘‘dropped bottom” immediately after his 
first iron charge, and who triumphant); 
shows us a ratio of 1,800 to nothing. 

It needs only something like this to show 
the absurdity of calculating the fuel rati 
without considering the bed. The fu 
comprising this ‘lighting charge” is eithe: 
a factor in melting the iron, or itis not. 1/ 
it is, it should be considered in compilin; 
the results. If it is not, your Belgium cor 
respondent should attempt to melt the iro: 
without it. GEORGE A. TRuE. 
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Henry Clay Coiliery Boiler Ex 
plosion. 


The 


Editor American Machinist : 

I have just read Mr. Le Van’s article o 
this disaster, in your issue of October 25th 
and while I regard it as a most remarkabk 
boiler explosion in many respects, we yet 
need more light upon the conditions and 
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circumstances of it, than this article gives, 
before we could be prepared to form a just 
estimate of its cause. 

The article referred to dwells chiefly on 
the character of the plates of which the 
poilers are made. It says: ‘‘The broken 
parts of +, inch thickness show two covers 
(inside and outside) of the plates of fair 
material ,'5 Inch thickness, and the center 
filled in with inferior material.” 

.dmitting this plate structure to be as 
represented, the weakness resulting from it 
mizht not have been visible to the inspector 
of these boilers. 

We must remember that good iron has an 
elastic limit of about Aa/f its ultimate tensile 
strength, and that inferior iron should not 
be loaded with more than two fifths of its 
ultimate; applied to these boilers, this 
estimate would show no beginning of failure 
until near twice the allowed working press- 
ure had been passed, and that they would 
not be injured by a hydraulic test of 120 
pounds per square inch; which the law 
permits, but it must be properly applied. 

it is not so much the ultimate tensile 
strength of the plates that concerns safety 
in steam boilers; their elasticity and the 
preservation of this quality during years 
of working, are of the greatest importance. 

1 am aware, the while, that there is no 
definite rule for imperfect materials, but I 
am proceeding upon the ground that the 
plates and workmanship have a fairly good 
appearance. 

Let us suppose that these boilers when 
new were examined by a competent in- 
spector, and that he found the plates of 
unknown make and tensile strength, but 
that the workmanship and the surface indi- 
cations of the plates were passably good ; 
in which case he must not allow of an 
ultimate tensile strength of more than 40,000 
pounds per square inch; if now he found 
the rivets to be § inch, placed at 1{ inches 
pitch in ‘‘single joint,” he would soon cal- 
culate out an even percentage of joint 
strength for the driven rivets and punched 
plates in the longitudinal seams, and that 
this he would find to be over .63, which, 
with a factor of safety of 5. would permit 
a working pressure of 87} pounds per 
square inch to be used, and he would pass 
them for that. The carrying of 90 pounds, 
therefore, might not be considered a danger- 
ous load, and would be safe at that for 
twice three years with ordinary care. 

But why figure thus—witness this most 
strange phenomenon—not one longitudinal 
seam was ruptured ; so the article referred 
to says. 

Where now are the advocates who state 
emphatically that boilers fail always at 
their weakest place? Perhaps they do; but 
who will tell where that place is. Carlyle 
says: ‘‘Nothing acts but where it is, but 
where is it?” 

When will we learn that the effects of 
heat, pressure and use upon a boiler differ 
widely from the results of calculations on 
cold boilers in the shop. The very fact of 
rupture at the stronger places of these 
boilers ought to direct us to the exact place 
f failure. I should want to know from 
inspection, whether or not the initial breaks 
ire traceable to the points of suspension. 

I was called upon once to replace three 
plain cylindrical boilers, which were set 
and suspended in the way reported of these; 
the plates were cracked about the riveted 
saddles by which they were supported— 
this was discovered fortunately in time to 
avoid disaster. These boilers were, of 
course, removed, and new ones in duplicate 
put in their places, but we did not repeat 
the suspension of them, they were per- 
mitted to rest on their extreme ends, as all 
such structures should do. Pieces of plate 
were taken at random from those discarded 
boilers, which would flange nicely—show- 
ing good fiber, but it was not known then 
ind is not so fully known now as it should 
be, that strains often repeated and reversed 
will make the best and toughest iron granu- 
lar, short and liable to easy fracture. 

Car axles which were originally and 
wholly fibrous, have snapped short at the 
wheel hubs, but were found having the 
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original fiberewithin the same. So failure 
comes where the strains concentrate, and 
that regardless of the original character of 
the material. 

We should take a hint from Carlyle’s 
epigram, and provide material where the 
work is done, if we cannot do a better thing 
by distributing and equalizing the strains 
in a structure at the time of designing them. 

The fact of these boilers being exposed to 
the air on their tops, that is, no return of 
heat over them, cannot be charged with 
their failure, because the greater number of 
this type of boiler are set and run in that 
way, many of them in constant and per- 
fectly safe use during periods of 15 to 30 
years. 

For commercial and engineering reasons, 
and for the sake of humanity, this most 
disastrous and most mysterious boiler ex- 
plosion should be thoroughly investigated 
and reported upon. JOHN H. CoopEr. 

Philadelphia, Pa. 


The Factor of Safety in Machine De- 


sign. 
Editor American Machinist : 

There is a point in Mr. William Kent’s 
fifth paper upon which more light should 
be thrown. In speaking of a large fly- wheel 
shaft accident, he calculates that the shaft 
had a factor of safety of three. Now it 
does not follow, as a matter of course, that 
this factor was too small. For some en- 
gineering structures, a warehouse floor, for 
example, this factor might be ample. 
Moreover, something must have reduced 
this factor from three to less than one; 
otherwise, how could the shaft have been 
broken if it was three times as strong as the 
breaking strains? Why was this factor 
insufiicient for the engine shaft? 

The answer to this problem will demon- 
strate that the safety factor is of the least 
importance as a guide to correct machine 
design. 

The earliest calculations of the strength 
of materials were made for proportioning 
beams, girders, bridges and engineering 
structures intended to carry loads while at 
rest, and the factor of safety was devised 
for them. Inthese constructions it usually 
matters little how great may be the bend- 
ing, so long as they are safe from breaking. 
Later on when mathematics began to be 
used in machine building, this same stand- 
ard, the factor of safety, wasapplied anew; 
although the conditions were altogether 
different here we have to reckon the strength 
of materials in motion. A machine seldom 
fails by breaking without a prior failure by 
vibration or bending, and our problem is to 
avoid excessive yielding, bending, vibra- 
tion or deflection which will make a ma- 
chine worthless, though all its parts remain 
entire. Ina machine all the strains should 
be well within the elastic limit. 

An ideal machine would possess a frame 
of absolute rigidity, with moving parts in- 
capable of change of form. Asa matter of 
fact, there are few materials more sensitive 
to forces and more elastic than iron and 
steel, and our calculation should tell us 
what changes in form will be caused by the 
forces exerted, and whether the amount of 
these changes is within safe limits. The 
mathematical study, then, and this is the 
gist of my argument, should reveal the 
amount of deflection in the machine. This 
leads to very large and diverse factors of 
safety. In a correctly proportioned ma- 
chine some portions may have a factor of 
five, while in other parts the factor would be 
as great as twenty, or more even. Hence a 
factor of safety is no guide to the correct 
design of machinery, except as it may in- 
cidentally reveal the amount of stiffness. 

If Mr. Kent will do us the favor to calcu 
late the amount of bend in that shaft from 
the band-wheel weight, we shall learn, 
probably, that it was strained out of line, 
perhaps more than an eighth of an inch. 
Bearing in mind, also, that it made about 
60 turns a minute, every fiber being strained 
to excess back and forth at each revolution, 
it becomes as clear as noonday that it had to 
break in time from the destruction of the 
constitution of the metal. 
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The use of the factor of safety has caused 
many faulty designs in machine construc- 
tions. The ‘‘ whale back” lathe and planer 
beds are all wrong, both practically and 
theoretically—-practically, because they are 
costly, and theoretically, because this is not 
the stiffest arrangement of the metal. The 
beautiful parabola of some planer uprights 
must be condemned, for while it is the 
correct form for a bracket of uniform 
strength, it is by no means the beam of 
least deflection. Any one doubting this 
statement can easily assure himself of its 
truth. It is an instance of a shape perfectly 
correct for static forces misapplied in ma- 
chine construction. 

In a recent valuable paper, an able engt 
neer states that the frame of a press should 
have more cast {iron in those portions re 
sisting tensile forces than in those with- 
standing compression because cast iron is 
three times stronger in compression than in 
tension This theory would be correct, did 
the press fail by breaking, but it is well 
known that such is not the case in practice. 
If this same engineer has a weakness, it is a 
horror of bending action. You can form 
no {idea of the store of eloquence which can 
grace a very dry subject until you hear him 
speak upon how little an anvil bends, and 
how much a fiddle string vibrates. This 
accomplished scholar and gentleman knows 
far better than I do that within the elastic 
limit the tension and compression of cast 
iron are equal, and that it is only when cast- 
iron is strained to the breaking point that 
it seems to be stronger on the compression 
side. I lay this little slip on his part to 
this wretched factor of safety habit. A 
cast iron beam with equal flanges is the 
stiffest and best construction for machinery. 

In crane design, it is the habit to chop off 
the corners of the girders to give thema 
parabolic outline, when a study of the best 
form to resist bending would show that a 
beam of uniform depth is the thing, besides 
belng cheaper. 

It seems to me that if Mr. Kent would 
discard the factor of safety, substituting for 
it investigations of flexure, that it would 
add greatly to the practical value of his 
important and interesting researches, while 
it would be a point of departure for future 
engineering theory. Henry BINsse. 

Newark, N. J. 





Vibrating Water Fall, 
Editor American Machinist : 

I have been interested in the talk about 
vibrating water falls, and recall such a one 
in Connecticut, at Thomaston. As I re 
member, it was closed at the ends by a 
tight stone wall, but had no apron. There 
were logs lying parallel with the edge of 
the dam, and just under it, or back of the 
water which dropped directly down some 
eight or ten feet. When the water was ata 
certain flow the vibrations occurred, and 
the position of the logs back of it were 
clearly shown by waves in the falling 
water. I have always believed that a 
smooth apron at 45 degrees would stop the 
vibration. I have never—since boyhood 
given the matter much thought, but at that 
time I supposed it was caused by the inter- 
mittent release of the water behind the fall- 
ing stream under the dam, that is, when the 
force of the falling water is sufficient to 
penetrate near or quite to the ground, there 
must be an accumulation of water under the 
dam, behind the falling stream, and when 
this water has accumulated in sufficient 
quantity it is released—at least, it had that 
appearance. 

Perhaps some one of your readers, now 
near that dam, may give us mure light. I, 
for one, would be pleased to know the real 
cause. The dam I speak of is the one above 
the case factory of the Seth Thomas Clock 
Co. C. H. Norton. 

Detroit, Mich. 





That Modern Naval Battle, 
Editor American Machinist : 

I have been informed that the story of 
the fight and flight of the Chinese war ship, 
in your issue of November 1st, taken from 
Army and Navy Journal, was a fake or in- 
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vention of some San Francisco reporters ; 
very likely that is true. I pointed out at 
the beginning of my letter that the ‘‘ Yang 
Wal,” on board which the alleged young 
engineer served, was a small vessel and was 
destroyed. I could not understand how it 
was possible that he should not know the 
name of his own ship, the only ship posst- 
ble being the ‘‘ Ching Yuen;” and it now 
appears, as I suggested, ‘‘a reporter’s blun- 
der,” and the young man’s ‘‘name is 
Dennis.” 

The story, as a work of fiction, is, I con- 
sider, an up to-date illustration of what may 
occur in battle on modern ships. 

The only romancer that I know of in this 
country capable of doing the thing so well, 
is a man in Brattleboro by the name of Kip- 
ling; indeed, the gin and belting, and the 
prussic acid, seem to be quite Kiplingesque 
as well as Chinese. 

WiiiraM H, HARRISON. 

Braintree, Mass. 

[Shortly after the appearance of Mr. Har- 
rison’s letter referred to above, we learned 
that several of the leading dally papers had 
first published the account mentioned, and 
had afterwards discovered its fraudulent 
character. The fact that it reached us from 
an experienced naval engineer and was 
credited tothe Army and Naval Journal, 
must be our principal excuse for being de- 
ceived in it, and we think ita fairly good 
excuse. Atany rate, as is generally con- 
ceded, the story was skillfully put together 
and probably will yet appear as recorded 
history.—Ep | 

An Oil Filter Wanted, 
Editor American Machinist : 

Will some of your readers please give me 
a good method for filtering cutting oil? We 
use a great deal of oil for turret machine 
work, the oil being fed to the tools by 
pumps, and upon being used over and over 
it becomes very black and sometimes has an 
unwholesome odor. It is our opinion that 
this could be remedied by constructing a 
cheap filter for the oil after it has been used 
a few times, and thinking some of your 
readers may have had experience in this 
line I write in hopes some suggestions may 
be made. J. L. 


An Engineer’s Complaint, 
Editor American Machinist : 

Being a practical engineer, with many 
years’ experience on Ohio and Mississippi 
River steamboats, and being alsoa regular 
reader of your paper, I notice a great deal 
being said regarding engineers’ licenses, 
and it seems to me there is one feature con- 
nected with the practice in this respect 
which might be criticised to advantage. 


What I refer to is the practice of giving to 
young men of very limited experience a 
certificate or license for small boats up to, 
say, 100 tons; the experience of these men 
having been confined often toa few years’ 
service as stokers on board steamers, and 
the license being granted, apparently, main- 
ly upon their ability to figure the weight 
required upon a safety valve to give a 
certain pressure upon the boiler. We all 
know perfectly well that this amount of ex- 
perience and the ability to do such figuring 
does not by any means constitute a compe: 
tent engineer, and it seems to me that if 
such a man is competent to take charge of a 
vessel under 100 tons, he is competent to 
ake charge of a vessel much larger, say, up 
to 1,000 tons, because the same principles 
apply in the management of both, and there 
is as much danger in the one as in the 
other. The practical result, however, of 
placing such men in charge of engines on 
boats is that the machinery usually runs 
down very rapidly, and ina short time be- 
comes far less efficient than when new, 
while I claim that under proper manage- 
ment such machinery should, up to a reason- 
able term of service, be fully as efticient 
when old as when new, and it will be and is 
under competent management I myself 
worked for three years in a machine shop, 
and then commenced service on a steamboat 
in 1857. Though I never had an education, 
yet it seems to me that my years of experi- 
ence in the business, both in civil life and 
during the war as a soldier, have given me 
experience which these young men cannot 
possibly acquire within the terms of their 
experience, and it seems to me that it is in 
justice that they should be considered com 
petent to take situations which I might. be 
glad to accept. Joun E. Pyue, 
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A Mutilated Naval Report. 

Since we prepared our condensed account 
of Chief Engineer Commodore Melville’s 
report, published elsewhere in this issue, 
we learn that his report as originally pre- 
pared did contain more or less reference to 
questions of the personnel of the engineer 
corps and to abuses which he considers 
should be remedied, but that some official 
through whose: hands the report passed 
eliminated all this, and thus practically 
deprived the head of the Bureau of Steam 
Engineering of the right to go on record 
regarding questions vitally affecting the 
administration of affairs in his department. 

This seems to be only an additional mani- 
festation of the reactionary spirit which 
controls ‘‘ the line,” and is simply additional 
evidence as to the short-sighted, not to say 
utterly blind, methods pursued in the hope 
of keeping engineers subordinated to about 
everybody else in the navy, notwithstand- 
ing that naval vessels are more and more 
a creation of engineers, and in the face of 
the fact that the Bureau of Steam Engineer- 
ing has deserved more credit for its work 
in connection with the creation of the new 
navy than any other department—has done 
more original work and made far less 
mistakes. 

Some day there will, we hope, be in Con- 
gress a sort of Lexow investigation of the 
manner in which affairs are carried on in 
the navy. About all that seems necessary 
is that some experienced engineer or manu- 
facturer should be appointed chairman of 
the naval committee, and allowed to apply to 
naval affairs the rules of common sense, and 
the wisdom which has been developed by 
generations of industrial progress. It is 
needless to say that when such a man had 
finished his work, it would thereafter be 
impossible for such men to be assigned to 
inspection duty as were at Homestead when 
the armor plate frauds were perpetrated, 
and it would also be impossible for the chief 
engineer of a naval vessel to be punished 
for objecting to having members of his 
force taken away from responsible positions 
in the engine room without his consent or 
knowledge, and simply to gratify the whim 
of a brass bound and callow officer happen- 
ing to be ‘ lording it” on the deck. 

The present tactics of ‘‘ the line” may be 
successful for a time, but the longer they 
are successful the greater will be the shak- 
ing up when the inevitable day of reckon- 
ing comes. 
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A Co-operative Contract System. 

We publish in another part of this issue 
an article entitled ‘‘A Co-operative Con- 
tract System,” which is written by a very 
well known engineer who has found time, 
during a busy and successful life, to give 
considerable attention to what may be called 
the human element in engineering, and is 
interested, not only in what is produced in 
shops, but alsoin the men who work in, 
manage and own shops. 

Mr. Richards was asked to write this 
article, because we knew that he had studied 
the subject of which it treats, was in- 
terested in it, and had had a wide expert- 
ence in connection with industrial affairs. 
It is, we think, an admirable presentation 
of the matter. It is not an ism or a theory, 
but a plain statement of what actually has 
been, and is being done, with reasons, and 
the strong points peculiar to the system. 

It is not pretended that this system offers 
a solution of the social problem; it cannot 
prevent the prices either of machinery or of 
machinists’ labor going below what they 
ought to be, but let any thoughtful man 
interested in these matters read the article 
carefully, and ask himself if it does not 
offer at least a strong hope of much more 
closely identifying the interests of work- 
men with those of their employers, and 
doing away with many of the causes of 
misunderstandings and of friction which 
exist under the present system. 

Fortunately (owing, we think, mainly, 
to the highly intelligent and skilled labor 
employed in machine shops), there is in 
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them relatively little of what are known as 
‘*Jabor troubles,” but this intelligence which 
pervades machine shops should be all the 
better reason for consideration of the plan 
outlined by Mr. Richards. 

Especially strong, it seems to us, is the 
feature by which it becomes as much the 
business and interest of each employe to 
see that his fellows are skillful and efficient 
and to help them to be so, as it is the busi- 
ness of foremen or superintendent; and the 
same may be said of that feature by which 
workmen are placed upon a new, and in 
some respects, distinctly higher plane—that 
of independent and yet co-operative con- 
tractors. 

We shall hope the article will be discussed 
by our readers, and that both employes and 
employers will take part in the discussion; 
but letters must be concise—boiled down— 
and all letters from either side must evi- 
dently be written in the belief that there 
are employers who desire to treat those in 
their employ as well as possible—to deal 
fairly well with them, and that there are 
also honest, conscientious and ambitious 
mechanics—men on both sides, in short, 
who are honest and straightforward them- 
selves, and easily believe others to be the 
same. 

—_——_—~-g@>e————— 


Non-lifting Injectors on Locomotives. 





The fact that manufacturers do not and 
cannot always make things as they them- 
selves believe they should be made was shown 
by the remarks of a prominent manufacturer 
of injectors the other day. He expressed the 
opinion that about three-fourths of the 
trouble and expense caused by failures of 
injectors and repairs to them in locomotive 
service, was caused by failure of parts 
which should not be on a locomotive in- 
jector at all—the injector was better with- 
out them. He referred to the parts added 
to make the instrument a “‘ lifting injector,” 
and said that in his opinion all locomotive 
injectors should be placed below the level 
of the water in the tank; in which case they 
could, of course, be ‘‘non lifting.” The 
overflow he would then carry up above the 
water level of the tank, and keep the water 
turned on all the time, so that to set the 
injector working it would be necessary only 
to turn on steam. 

There will be those who will say that 
this is all well enough from the stand- 
point of the injector man, but that if he 
were an engineer or superintendent of mo- 
tive power he would look at the matter 
differently, and probably modify his views. 
But it happens that this same man is an 
experienced locomotive man, and has had 
much to do with both building and running 
locomotives, as well as with injectors; his 
extensive study of and experience with the 
latter, especially qualifying him to express 
an opinion. 

When asked why he as a manufacturer 
did not recommend non lifting injectors for 
locomotives, arranged on the plan men- 
tioned, he said experience had taught him 
that it was very expensive to educate the 
public into buying things not wanted, and 
that where the change would not benefit 
the manufacturer particularly (which it 
would not in this case) there was no good 
reason for advocating a change; but that if 
he was a master mechanic, with nothing 
but the interest of his road to look after, 
every injector would be non. lifting. 

While we are not among those who be- 
lieve that the simplest and cheapest thing is 
always and everywhere the best, this is an 
instance in which there is at least a strong 
probability that upon thorough trial the 
balance would be found upon the side of 
the simpler form. 
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Amongst the other important results of 
the recent election in New York City is the 
decision by a vote of nearly three to one in 
favor of municipal construction of a rapid 
transit road. This vote is, we believe, 
mandatory and will cause the speedy com- 
mencement of work upon the roads which 
have been already practically planned. 

As we understand the matter, this does 
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not mean that the city shall actually carry 
on the work of construction, but that «he 
city shall issue its bonds for the cost of the 
work and shall contract with a responsible 
company for the construction and opera: jon 
fora term of years; the contract secu ng 
protection to the interests of the puiiic. 
This, we believe, is substantially ex Mayor 
Hewitt’s plan, and it is in line with moc erp 
ideas in regard to the protection of the pb. 
lic’s interest in intramural means of transit. 
There is little doubt that the ‘‘horrible «x. 
ample” afforded by the elevated roads < n- 
tributed much to the development of pu ic 
opinion on the question, and there seem: to 
be little doubt upon the part of anyb: 
but that the plan will work well. 
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It has been decided by the bridge trus 
to light the cars of the New York ;: 
Brooklyn Bridge by electricity, and a con- 
tract has been awarded for the installati.n, 

The day of oil lamps for car lighting tas 
about passed, though the poorest of thes 
seem good enough to suit the pub!ic- 
spirited patriots who control the New York 
elevated roads, whose short sighted policy 
it seems to be to give the poorest possii)le 
accommodations permitted by the conditions 
of their monopoly. 
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According to arecently announced theory, 
there is such a thing as sympathetic ex- 
plosions, 7. ¢., that different explosives 
vibrate differently, and are affected by cer- 
tain vibrations set up by other explosives, 
aud some experiments seem to indicate that 
certain notes struck on the violin will cause 
certain substances to explode, which are 
not affected by any other note upon the 
same violin, and under the same circun 
stances. 
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Duncan H. Campbell, an inventor, who 
did much to improve and develop shoe 
manufacturing in this country, died a few 
days ago in Pawtucket, R. I. 


PIONS and 
WE eae 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request t 
that effect. IPf questions are enclosed with a business 
communication, they should be written on a separat 
sheet. 

(523) A. B., Bangor, Pa., writes: Pleas« 
give me the method of construction, and the 
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properties of a logarithmic spiral. .A.—See 
page (4) in this issue. 
(524) J. R., Chicago, Ill., writes; Kindly 


inform me where I can obtain the ‘‘ Com 
plete Practical Machinist,” by J. Rose. A 
—Henry Carey Baird & Co., 810 Walnut 
street, Philadelphia, Pa., are the publishers 


(525) C. V., Williamsport, Pa., writes 
Kindly inform me where I can buy work 
ing drawings which will enable me to build 
a small yacht. A.—You may be able t 
obtain these drawings from H. J. Gielow, 
engineer and naval architect, 29 Broadway 
New York. 


(526) J. J. B., St. Louis, Mo., writes 
Please inform me where I can obtain in 
formation relating to the casting of fron in 
chills, and how the chills are made. A.— 
You will find the information you seek in 
‘‘The Iron Founder Supplement,” by S 
Bolland ; published by John Wiley & Sons, 
58 East Tenth street, New York. 


(527) H. I. B., Elkhart, Ind., writes 
I ous to obtain the proper inside diamete: 
of the main pipe, and the diameters of the 
branches leading to air hoists. The mai 
pipe is horizontal, and the branches aré¢ 
vertical leading into the top of the hoists 
A.—We should make the area of th 
branches equal to ;, of the area hoists, and 
the area of main pipe equal to the combine: 
areas of the branches. 


(528) H. R., 8. Amboy, N. J., writes 
Kindly inform me if there is a book pub- 
lished treating on blue printing. A.— 

‘‘Modern Heliographic Processes,” by Ernst 
Leitze, treats on blue printing, ‘and of all 
other processes of a similar nature. You 
can obtain this book from any dealer in 
scientific works. For ordinary working 
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dr. wings the process is very simple, and is 
uly described in our answer to Question 120 
in our issue of March 8th, current volume. 


529) F. H. M, Montpelier, Vt., asks: 
w long will a miter gear under favorable 
‘umstances wear; it is made of iron, and 
s with a mortise gear? They are sup- 
ed to run ten hours per day, six days in 

week. A.—The rate of wear will de- 
1d on the velocity of the gears, face of 
eoth, and so many other conditions that {t 
.|mpossible to answer your question. 2. Is 
generally taken as a fact that cogs made 
wood will outwear iron teeth? A.—No; 
ch depends on therelative proportions of 
: teeth. The cogs are made thicker. 


530) R B., Madoc, Ont., Canada, writes: 
Kndly inform me where I can obtain 

‘wicker’s Questions and Answers for 
Machinists, Firemen and Young Engineers;” 
aso ‘*Loetzer’s Hand-book of Rules and 
‘ables for Machinists.” Please give price, 
and can you furnish these books? A.— 

Instructor for Procuring Stationary and 
Steam Engineers’ License,” by P. H Zwicker, 
is published by the author, 1607 Washing- 
ton street, St. Louis, Mo. Price $2. We 
io not know who the publishers are of the 
jast named book in your question. If itis 
stillin print you can obtain it, as well as 
Zwicker’s, from any dealer in scientific 
works The addresses of some of these are 
given in our advertising columns. We do 
not deal in books. 


531) H. H, Springfield, Ill., asks: Ifa 
solid be immersed in a liquid will not the 
upward tendency be equal to the difference 
in weight between the solid and the volume 
of Hquid it displaces? It being supposed 
that the Hquid is of a higher specific grav- 
ity than the solid. A.—The vertical upward 
force called the buoyant effort is equal in 
‘mount to the weight of the liquid dis- 
placed. 2. Suppose now that the bottom of 
this solid is a plane surface and is in con- 
tact with the bottom of the tank containing 
the liquid, and in this position the sides of 
the solid are in a vertical position, what 
will be the upward force? A.—If under 
the given conditions the lower surface of 
the solid fits the bottom of the tank so asto 
prevent any liquid from getting between 
them, there will be no buoyant effort. 


(582) C. J. C., Wilkes Barre, Pa., writes: 
In the 34th article on ‘‘ Practical Drawing.” 
by J. G. A. Meyer, in connection with find- 
ing the horizontal projection of a right 
prism, he makes use of the following lan- 
mage: ‘‘If now the student has made 
himself thoroughly familiar with the method 
of turning the horizontal plane of projec 
tion around the ground line as previously 
explained, etc.” Inregard to this I would 
ask: In which one of the articles does he 
explain the method of turning the horizontal 
plane of projection around the ground line? 
A,—Twenty- third paper in our issue of 
May 7, 1887. 2. When will these papers 
be published in book form? A.—We cannot 
give the exact date of publication; it is, 
however, expected that the book will appear 
soon. The addition of new matter is the 
cause of delay. 


(583) O. L. P., Mt. Carmel, IIl., writes: 
Kindly inform me what kind of wood is 
mostly used in making patterns, and with 
what are patterns painted, and how many 
coats. .A —Patterns are usually made from 
white straight. grained pine ; and receive a 
coat of varnish made from one pound of 
shellac dissolved in one gallon of alcohol, 
with as much lamp black as will color it. 
After this hasthoroughly dried, the patterns 
are rubbed off with fine sand paper and an- 
other coatof the varnish slightly diluted with 
alcohol applied. Sometimes the lamp-black 
is not used in the varnish, which will then give 
the patterns a yellow finish. 2. 1 want to pol- 
ish cast-iron and brass surfaces turned and 
faced ina lathe. I want a very fine finish. 
What shall I use? A.—The term ‘‘very fine 
finish” is rather indefinite. A good finish 
can be given to cast-iron by using fine emery 
and oil applied with lead or wood grinders. 
For the highest degree of finish the surfaces 
are‘‘stoned” and then finished with fine emery. 
Brass may be finished withcrocus. 3. Kind- 
ly recommend a good book treating on pat 
ternmaking. A.—There are quite a number 
of good books treating on this subject 
‘‘Machinery Patternmaking,” by P. 8 
Dingey, may be mentioned as one of the 
number; it is published by John Wiley & 
Sons, 53 East Tenth street, New York. 4. 
Is it practical to make a small gas engine ? 
A.—Yes, there are quite a number in use. 


(584) J. D., Philadelphia, Pa., writes: 
Please inform me what size of boiler and 
pump will be required to maintain a con- 
stant pressure of 150 pounds per square inch 
in the boiler, with steam flowing through 
a 4inch nozzle. A—You should have 
stated the length of nozzle, and the press- 
ure against which the steam is discharged. 
For the sake of illustrating how this can 
be computed, and to enable you to make 
other computations with different data, we 
shall assume that the length of the nozzle 
is 1 foot, and of uniform circular cross 
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section; we shall also assume that the steam 


is discharged into the atmosphere. The 
approximate weight of steam which will 
flow in one minute through any given pipe 
with a given head or pressure may be found 
by the following formula: 


/ Dp, a Pe) d> 


L (! ms 7 


in which W = weight in pounds, d = 
diameter of pipe ia inches, D = weight per 
cubic foot of steam. p, = absolute pressure 
in boiler, », = absolute pressure at the end 
of pipe, and Z = the length of pipe in feet. 
The absolute pressure p, in the boiler is 150 
+ 15 = 165 pounds, the pressure of the 
atmosphere = 15 pounds, and the weight 
of steam under a pressure of 165 pounds 
absolute is .361 pound per cubic foot. Sub 
stituting these values for the letters in the 
above formula, we have 
.861L (165 — 15) 55 


W = 300 (/ = 
1 (: rs =) 
vo 


pounds of steam discharged per hour, or 
135 < 60 = 8,100 pounds per minute. As- 
suming that 1 pound of coai will evaporate 
8 pounds of water under the above condi- 


8,100 


W = 300 Y 


= 155 


tions, then = 1,012 pounds of coal 

will have to be burnt per hour. Again, 

assuming that 15 pounds of coal can be 

burnt per square foot of grate surface per 
9 

hour, then — 


= 67.4 square feet of grate 
surface which the boiler must have. From 
this surface the other dimensions of boiler 
are easily computed. The boiler will be a 
large one. We have seen that 135 pounds 
of water must be evaporated per minute ; 
one gallon of water weighs 8 331 pounds, 
hence the pump must be large enough to 


discharge oan = 16 2 gallons of water per 
oo 
minute. 2 Is it possible to obtain a steady 


stream under the above condition with a 
pump of any kind? 1 —Yes, provided the 
pump is made by a reliable maker. 


(535) J. C., Washington, D. C., writes: 
Please settle a controversy by giving the 
computation of the effect of the blow of a 
steam hammer, according to the following 
data: Diameter of steam cylinder 16 inch- 
es; weight of rdm, hammer head, piston, 
etc., 800 pounds ; steam pressure 60 pounds 
per square inch; stroke of hammer 2 feet. 
A.—We shall assume here that the hammer 
head falls through a distance of 2 feet. Tae 
first step will be to find the velocity in feet 
per second of the hammer head at the end 
of the fall of 2 feet, which is found by the 
following formula : 

b= Ai/2zxKxaxs; (1) 
in which » = velocity in feet per second, «a 
acceleration in feet per second, and s = 
the height in feet through which the ham- 
mer falls. The acceleration due to gravity 
is 32.2 feet per second, but, allowing for 
friction, we may assume that this accelera 
tion is reduced to 28 feet per second. The 
acceleration due to the steam pressure is 
computed by the formula: 
] ) 


1 >= B (2) 
mM 


in which a, = acceleration due to the steam 

pressure, 2 = mass and / = the force in 

pounds acting on the mass. The mass is 

equal to the quotient obtained by dividing 

the falling weight in pounds by 82.2, hence 
800 


in this example m™ = ax = 24.8; the force 


a 


acting on this mass is equal to the total 
steam pressure on the piston, the area of 
which is 201 square inches, hence f 
201 x 60 12,060 pounds. Substituting 
these values for the letters in formula (2) 
we have: 
12,060 
24.8 
per second. Adding to this the acceleration 
due to gravity, minus friction, we have for 
the acceleration a in formula (1) 486.29 + 28 
- 614.29. Substituting for the letters in 
formuia (1) their values, we have: 
o= 4/2 xX 61429 x 2 = 4538 

feet per second. The momentum of the 
falling weight at the end of a fall of 2 feet 
is m X v,or 24.8 x 45.8 1,123 foot- 
pounds. Here, then, we have a stored up 
energy of 1,123 foot- pounds, which must be 
used up before the hammer head can be 
brought torest. Now, mx v=/, Xt, in 
which /, = the average force in pounds 
acting in bringing the weight to rest, and / 
= time in seconds during which the force 
f, acts; the other letters denote the same 


a 486 29 feet 


1 


quantities as before. If ¢ = .5 second, then 
we have : 

mXv 

Jj, = 
t 
948 « 45. sa 
a 2 45.8 2,247 pounds 
5 


for the average force of the blow. From 
the above it will be seen that the actual 
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‘‘force of the blow” which a steam hammer 
can give does not depend on the falling 
weight, nor is it in the least a fixed quan- 
tity for any given hammer. The mass is a 
fixed quantity, and its velocity has a maxt- 
mum value in each case, so that the mo- 
mentum of the falling or striking body in 
any given hammer cannot exceed some de- 
terminable value. But the actual pressure 
which the falling weight exerts against 
whatever is below it, which is what is 
generally meant by the force of the blow, 
will depend on the duration of contact. and 
this will obviously depend on the hardness 
or compressibility of the material struck, 
and not on the striking apparatus itself. 2. 
Suppose the timber foundation for the anvil 
of the above hammer has a base of 6 by 12 
feet, 7 feet deep, and contains 500 cubic 
feet supported on piles. Will the reduction 
of the height of timber and consequently a 
reduction of volume, necessitate more pil 
ing, supposing the piling was just sufficient 
in the first instance? A.—Yes. 
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Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct 

Fine pat. work. H. Cooper, 118 William St., N.Y.C. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y 

Match machines for sale, splint cutters, coilers & 
unloaders. Ll. L. Hawkins, bld’r, Waterbury, Conn. 

We make a perfect loose pulley oiler. Kridler 
Mfg. Co., Grand Rapids, Mich. 

American packing rings are in touch with the 
eylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O, 

Guild & Garrison, Brooklyn, N. Y., 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Vertical Milling Machines 


manufacture 


Universal Cutter and 


Surface Grinders, Hand & Foot Power Punches and 
Shears for Sheet Metal. R.M.Clough,Tolland,Conn. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 


aluminum, ete.; brass 


and aluminum, 


machinery name plates in 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa, 


* Binders’? for the AMERICAN MACHINIST. Two 
styles, the **Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN Ma 
CUINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 

sy F. F Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street. New York. 


* Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con 
sidered from a practical standpoint It contains 
ijustrations of details made from working draw- 
ings, accompanied by plain dircetions for design 
ing, and rules and tables forconstruction, Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 

———__ aie elietian 
A Well-merited Compliment to an Emi 
nent Engineer, 

The well known fron master and engineer, 
E. Windsor Richards, general manager of 
the celebrated Lowmoor Iron Co., of Eng- 
land, and also president of the Iron and 
Steel Institute, sailed for home by the 
steamer ‘‘Etruria’ on Saturday last. Mr. 
Richards visited the United States partly on 
business and pleasure, and partly to bring 
to his friend, Mr. John Fritz, of Bethlehem, 
the Bessemer gold medal which was award- 
ed him by the Iron and Steel Institute, in 
recognition of his long and successful career 
as an engineer and iron and steel maker. 
The presentation of the medal was made 
during a banquet given Mr. Richards at 
Sherry’s, in this city, and which was at- 
tended by nearly one hundred prominent 
engineers and iron and steel makers from 
various parts of the country. Hon. Abram 
S. Hewitt was the presiding chairman, and 
John Fritz, president of the American In 
stitute of Mining Engineers; W. P. Craig- 
hill, president of the American Society of 
Civil Engineers; Eckley B. Coxe, president 
of the American Society of Mechanical En- 





gineers, and B. F. Jones, president of the 
Iron and Steel Association, were the honor- 
ary chairmen. 

The menu was one of Sherry’s best, the 
speeches were bright, cordial and witty, 
and as those present knew each other, and 
as many of them had been the recipients of 
kind attention from the guest of the evening 
at his home in England, each vied with the 
other {fa striving to make the evening one of 
pleasure and one that would bring pleasant 
memories to their guest in the future, and 
the many kind expressions of Mr. Richards 
in acknowledgment of the numerous courte- 
sies extended to him, left no doubt of the 
entire success of their efforts. The cordial 
good feelings engendered by such social re- 
unions, has, and is, doing much to break down 
the barriers of prejudice and jealousy among 
those engaged in kindred pursuits, and they 
contribute much toward elevating into the 
high position to which they are so justly 
entitled, the engineers and others who, by 
their skill and industry, have brought the 
art of iron and steel-making to its present 
state of perfection, and thus permitting its 
use to become so universal that it is now 
acknowledged to be a most important factor 
in furthering the civflization of the world, 
and in uplifting humanity to a higher plane 
intellectually and morally. 


——- om 


Some Modern Shop Practice. 


By Joun T. Usuer. 


GAUGE FOR PLANING Vs AND V- ways. 

Fig 26 (page 10) represents a gauge which 
combines the features of both male and 
female gauges as employed in planing the 
Vs of machine tools. 

Fig. 27 shows the gauge applied as in 
planing the bottom of a lathe foot stock, B 
representing the work. The upper surfaces 
of the work are first planed to size, and 
lines are drawn, as shown in Fig. 28, 
to indicate the width and depth of Vs 
Or, the ways may be laid off in full by 
means of the gauge itself, laying one side 
off first, and then reversing the gauge to 
lay off the other side. The bottoms of the 
Vs} should then be planed, after which 
one side of each can be planed at one set- 
ting of the swivel head and tool, testing 
the accuracy of the angles and distance 
apart by means of the gauge, as shown in 
Fig. 27. 

Fig. 29 shows the same gauge applied as 
a female gauge in planing Vs. The upper 
and lower horizontal surfaces of the work 
are first planed to size. The Vs are then 
laid off in practically the same manner as 
One side of each V can 
then be planed and gauged to size without 
reference to the opposite side of the Vs, as 
shown in the figures. It is also evident 
that if the widths of the tops and bottoms 
of the Vs are accurately laid off on the 
gauge as indicated by the lines 11 to 16, 
that the Vs can be accurately planed. 

This form of gaugeis preferable to the 
ordinary male and female gauges usually 
employed for this purpose. 


explained above. 


IMPROVED CUTTER BAR FOR BORING, 


Fig. 30 shows a boring tool bar with in- 
serted cutter, designed by Mr. Letzer, of 
Auburn, New York patented). It 
will be seen that the point of the tool is in 
advance of the end a of the bar, and that the 
position of the head / of the binding screw 
is such that it does not project beyond the 
end a, or the sfde ¢ of the bar, thereby 
avoiding the most objectionable features of 
the ordinary tool holders or bars of this 
description. 


(not 


DRILLING ATTACHMENT 
LATHES, 


BORING AND FOR 

Fig. 32 represents an attachment for bor- 
ing crank pin holes when the crank is held 
between the centers of the lathe or 1s chucked 
on the face plate for boring and facing 
for the shaft. The attachment is held in 
the rest in place of the tool post, and hasa 
tongue formed upon it, fitting into the T- 
slot of the tool rest; the bolt d holding it 


in position. The attachment is driven from 
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an overhead drum, or an extra pulley on 
the countershaft. 

It can be employed for drilling and boring 
holes in work of any kind that is chucked 
to the face plate or held between the centers 
of the lathe, and is particularly adapted to 
drilling and boring the pivot pin holes in 
governor wheels or disks, and for all similar 
work, the tool being fed through the work 
by means of the regular carriage feed. For 
small work, or when preferred, the attach- 
ment can be made without the reducing 
gears, and instead fixing the driving pulley 
directly on the boring bar. 


BORING BARS FOR BORING SPHERICAL 


HOLES. 


Some builders of engines and other ma- 
chinery employ on certain parts of their 
machines a form of bearing or joint termed 
‘*swivel bearings or joints,” the object of 
which is to prevent any undue cramping 
of the shafts or wrist pins in the bearings 
or boxes, arising from a possible disturb- 
ance in the alignment of the parts from any 
cause whatever. 

On engines this form of bearing and joint 
is confined to the crank shaft bearings, the 
crank pin and connecting rod _ brasses 
(usually on the crank end only) and the 
wrist pin on the valve rod slide. 

For boring out the pillow blocks and 
boxes of large sized bearings, the boring bar 
shown in Fig. 341s employed, A represents 
the boring bar, broken away in the center 
to show the cutter head 2, which is pivoted 
on the pin (, and geared at D to engage 
with the worm and feed shaft #; @ is the 
feed star. The tool « is held in the cutter 
head B by the binding screw ?. . 

Another form for smaller work is shown 
in Fig. 35 (partly in section). In this form 
the construction is more intricate, but the 
principle is precisely the same. 

In using these bars the work is first 
aligned and clamped in position on the 
machine (with the boring bar between the 
centers) in such manner that the pivot pin 
CO is exactly in the center of the pillow 
block or box. In starting acut through 
the work the cutter head is rotated to the 
position shown by dotted lines at c (Fig. 34). 
The tool a is then set to the correct radius 
and the cut started in the usual way without 
disturbing the position of the bar or work 
throughout the entire operation. 

For boring the boxes and bearings of 
spheroidal journals or joints, commonly 
termed ‘‘ ball and socket joints,” the cutter 
head is located and pivoted near the end of 
the bar, the tool being rotated on its pivot 
by means of a shaft (which passes partly 
through the bar) and bevel gears connected 
on the shaft and cutter head. 


TOOLS FOR EXPANDING THE LININGS OF 
BABBITTED BEARINGS AND COPPER LINED 
PUMP CYLINDERS, 


In all forms of babbitt lined bearings an 
effort is always made to solidify and com- 
press the babbitt metal firmly to its place. 
Occasionally this is done by driving one or 
more drift plugs through the bearing, 
thereby enlarging the bore and compressing 
the metal, but on split and sectional bearings 
it is mostly done by hammering around the 
inner surfaces. 

When the bearings are to be bored out 
the babbitted linings can be expanded to 
better advantage, and in a much superior 
manner with the tools employed for a similar 
purpose in expanding the inserted copper 
linings of pump cylinders. These linings 
are sometimes as much as } inch in thick- 
ness, and some idea can be had of the 
efficiency of the tools and methods employed 
in expanding the linings in the cylinders ; 
when it is stated that after years of service 
the linings have to be cut out when it is 
necessary to remove and replace them with 
new ones. 

In both cases the method of operating is 
precisely the same, and is as follows: 

If the bearing or work is of such form 
that it can be chucked and revolved in the 
machine, the roller tool, shown in Fig. 38, 
is employed for expanding the lining, it is 
held in the tool post and fed through the 
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work in the same way as a boring tool 
would be. But when the work is such that 
it has to be chucked stationary on the 
machine, and bored with a boring bar, the 
roller tool, shown in Fig. 39, is inserted in 
the bar or cutter head, and the lining ex- 
panded by that means, feeding the tool 
through the work the same as in boring. 


ADJUSTABLE SNAP GAUGES, 


Snap gauges appear to be an exception to 
the rule (now almost universal with all kinds 
of hand tools), of supplying a means of 
adjustment for wear, no provision whatever 
being made for this purpose in general 
practice, or in any instrument now on the 
market, and consequently when such ad- 
justment is necessary the gauge must in 
most cases be annealed and closed or ex- 
panded and then re-hardened and ground or 
lapped to size. Some years ago Mr. A. D. 
Pentz introduced in his own practice an 
adjustable snap gauge, which for simplicity 
and accuracy probably could not be im- 
proved upon, 

The construction of this gauge is shown 
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«a 6 or a’ b' of these pieces until they are true 
again and then replace them on the body 4, 
and the gauge is again adjusted to standard 
size as before, so that with this form of 
gauge the accurate and careful sizing has to 
be done only once, no matter how much or 
how long it may be used. 
— 
Report of the Bureau of Steam Engi- 
neering. 





We have received the Annual Report of 
the Chief of the Bureau of Steam Engi- 
neering. This report of Commodore Mel- 
ville’s is confined strictly to mechanical mat- 
ters and expenditures of the bureau, stating 
briefly what has been done recently and 
what it seems will be necessary or advisa- 
ble todo soon. He says that a boiler shop 
is needed at the Portsmouth, NH, yard. 
Many of the buildings at the Boston yard, 
it is stated, need repairs, and the founda- 
tions for some of the heavier tools need to 
be almost rebuilt. It is recommended that 
this yard be again used as a repair station, 
and that the shops be put in running order. 
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mended for the naval station at Key West, 
Florida, and at the Mare Island yard. The 
use of boilers as trimming tanks on board 
naval vessels by running salt water into 
them, is severely condemned, and a rile 
prohibiting this practice is recommend 
Speaking of the success of the triple scr 
cruisers ‘‘ Columbia” and ‘‘ Minneapoli 
he says they have paved the way for grea 
speed in transatlantic steamers, and that |« 
is convinced that if the transatlantic tine 
is reduced to the ideal five days it will 
done with a triple screw vessel. 
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By Easy Way. 

Mr. Oberlin Smith’s article in the AMER 
caN Macuinist of August 30, 1894, is bot 
interesting and suggestive. It is anaccou 
of the method successfully followed 
replace a gang die, the punches and pun 
holder being in good condition, and the di! 
being required to fit the gang of thre 
punches, already made and furnished wit) 
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the best means at 
hand, which are com- 
monly the scale, divid- 











Fig. 32 





ers, center punch, drill 
\ and taper reamer. 
= Suppose a gang die for 
‘ perforating an entire 
sheet with staggered 





» _ holes, asin Fig.12(page 
11). The die is made 
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in Figs. 40, 41 and 42, Fig. 40 is a side 
elevation of the gauge (single ended), Fig. 
41 isa side elevation of the gauge (double 
ended in this case in the form of a limit 
gauge). Fig. 42 isan end elevation of either 
or both of the above. 

As shown in the figures the gauge con- 
sists of a body A and two or four pieces 
BB’ and 0 C’ which are fastened to the 
parallel surfaces a a’ and } d' of the body A 
by means of the countersunk screws shown. 

The beauty of this form of gauge is that 
the surfaces a a’ and)’ are made parallel 
with each other and of the same distance 
apart as the gauge is to be. Thereby mak- 
ing it possible to always maintain or restore 
the standard of the gauge, for when the 
measuring surfaces have become worn 
beyond the allowable limit, it is necessary 
only to remove the pieces B B’ or C CO’ from 
the body A, and grind or lap the surfaces 


At the New York yard he recommends that 
the boiler shop be at once extended to the 
length originally designed (double its pres 
ent length), and that the erecting shop 
should be replaced by a larger and better 
one. A new blacksmith shop is also needed 
here. The railroad track in this yard is, he 
says, entirely too light, and the boiler of 
the ‘‘ Cincinnati” had therefore to be 
‘*skidded” to place at a cost of $3,700— 
enough to have laid a substantial track the 
entire distance. 

At the League Island yard a new boiler- 
making plant is needed, and it is recom- 
mended that this yard be completed in 
accordance with a special report made 
some time ago. It is recommended that ex- 
tensive repairs or additions be made to the 
Norfolk yard, the machine shop especially 
being spoken of as unfitted for economical 
work. Additional machine tools are recom- 





£2 as in Fig. 13, common 

practice. First of all, 

the die is finished top 

and bottom, the top 
‘‘coppered” with blue vitriol solution, and 
the parallel center lines laid out, the ex- 
treme holes in each row marked with the 
center punch, the correct number of holes 
spaced with the dividers, and then the holes 
are drilled and reamed in the drill press, 
making the die ready to harden and temper; 
these two operations are liable to make a 
great alteration in the total length of the 
lines of holes, but there is no way to avoid 
this difficulty except to make the dies in 
sections, or to make the dies disks seated 
in counterbored holesin a die-holding block, 
either of which methods may be followed 
if there is space enough between the holes, 
Marvels of delicate fitting in section dies 
are performed. A ‘Fleur de Lis” watch 
hand die may consist of thirty or more 
pieces, each capable of independent adjust- 
ment. But the cost of section dies is, of 
course, comparatively very great. After 
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pardening, the die is used as a jig for 
drilling the stripper plate and the punch 
holder, the stripper plate and die being 
clamped together and the holes all started 
in the stripper, using a special starting 
drill, usually made as in Fig. 14; the holes 
are ‘‘started” to, say, ss or so in depth, 
then the die is taken off and the stripper is 
clamped on top of the punch holder and the 
punch holes, body size, are finished through 
the stripper plate and the punch holder. 
Mr. Smith does not mention the ‘‘ stripper ” 
at all; it may be noted in passing that the 
stripper is often the most indispensable 
member in gang punching, as it supports 
tlhe punches in an essential manner, espe- 
clally where punches of paper or wkite pine 
are used to punch } inch boiler plate. I do 
not recommend paper punches, they are 
liable to slide on themselves and make 
ragged holes, but white pine punches make 
beautiful holes in boiler plate with a good 
stripper. 

Returning to the common practice of 
gang die making, it will be observed that 
it is all a transfer job; all the errors of the 
original layout, and the variations of the 
die due to tempering, are carried over into 
the stripper plate and the punch holder, and 
while the double bank of perhaps a hundred 
or two of punches is certain to fit the die 
perfectly one way, it is equally certain that 
the punches would not enter at all if turned 
end for end. 

Now, to return to Mr. Oberlin Smith’s 
job, the punch holder and three punches 
were something as shown in Fig. 15; the 
three punches may have been all one even 
length, but it is next to certain they were 
not ; if they were one length, it would have 
been easy to clamp the punches on the die, 
as shown in Fig. 16, scribe around the 
punches and drill the holes in the die to the 
scribed lines. Then, in case the tempering 
was a lucky job, and did not move the die 
much, the original punches might enter the 
die without shaving the punches, that is, 
without shaving them very much. If the 
puncaes were not even length, then scribe 
the die around the long punch first, make 
that hole in the die, enter the long punch in 
it, and scribe the next one that touched the 
die. But there may have been good rea- 
sons for not following this ready method ; 
let us see what Mr. Smith had to do, and 
what chances he had to run to reach perfect 
success in this repair job by the means he 
describes. I here reproduce Mr. Smith’s 
Fig. 7. It is obvious that the distance 
blocks # F, Fig. 7, must not only be equal 
in thickness, as specified by Mr. Smith, and 
that they must also each exactly equal 
in thickness the center distance of the 
punches in the gang furnished, but also, 
that the original punches were evenly 
spaced, that is, that each of the two out- 
side punches was the same distance from 
the middle punch. If they were not spaced 
exactly the same, it is clear that the blocks 
H E should not have been equal. Again, 
itis no small task to produce a series of 
blocks # #, all exactly one thickness, and 
having parallel faces. The surface grind- 
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ing machine can do it, but putting the 
inicrometer on a series of blocks ground at 
ne setting on the surface grinder will com- 
‘nonly afford convincing proof that it does 
iot always make uniform work. Indeed, it 
considered quite a feat in high grade 
vork to produce a series of pieces each of 
cefinite length which will ‘‘add up” when 
placed end to end to exactly the length 
which they should supposedly make. 
George Bond has some pieces of steel of 
ertain length each in inches which ‘‘add 
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up” to an exact foot; he made them himself 
and it took him a good while to do it, and 
he keeps them on velvet, under lock and 
key, and I don’t think he would willingly 
allow any lathe hand to use them for dis- 
tance blocks on a face-plate job. Isawa 
man sit week after week at a cast-iron lap- 
ping plate to rub a small assortment of dis- 
tance blocks to within a thousandth limit 
for shop use in a typewriter factory. They 
were pretty good when the toolmaker got 
through with them, and very useful, but 
they would not ‘‘add up” to within a punch 
and die fit limit—not to within several times 
a ‘‘daylight opening.” Even Whitworth’s 
world-renowned plug and ring gauges would 
not ‘‘add up” as made not so very long 
ago, and may still be faulty for anything I 
know to the contrary, and some of our best 
known makers at first put out work not 
much better than Whitworth’s. 

Here then is the combination which Mr. 
Smith had to stack up against with the 
distance block job if the punches were to 
be anything like a fit; first, the original 
punches must have been exactly the same in 
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spacing; second, his own distance blocks 
must have been exact duplicates of each 
other, and each exactly equal to the space 
between centers of the furnished punches, 
and third, the setting of the blocks on the 
face-plate fixture was a clean contact in two 
separate cases, and fourth, the die produced 
by these hazards did not change in harden- 
ing. Clearly, it may be added that Mr. 
Smith had a perfect right to congratulate 
himself on the fortunate result. But Iam 
far from condemning the Kingsbury-Smith 
face plate methods. If the face-plate fixt- 
ure A in Mr. Smith’s illustrations is ready 
for me, and the distance blocks of the right 
dimensions are also ready to hand, a quick 
and good job can be made with them. If 
the distance blocks have to be made, and 
have to add up, I do not think the method 
would meet approval for a hurry job. 

Fig. 17 shows a method of making up a 
perforating die in the ‘‘Thorne” index man- 
ner, which is available where there is suffi- 
cient space between the holes, and might, 
I think, prove of value. I have never seen 
it tried. By this method each hole has a 
separate die, which is in the middle of a 
cylinder whose length forms the die thick- 
ness; these cylinders for one gang die are 
all ground outside to exactly the one uni- 
form diameter which will space the holes 
as desired when the outsides of all the cyl- 
indrical dies touch each other. This method 





has the advantage gained in all sectional 
die work, of facility of repair, as any one 
die may be replaced without touching the 
others. Sheets are often perforated with 
punches of irregular shapes, such as are 
shown in Figs. 18, 19, for ornamental work, 
and it would seem that gangs of such dies 
might very well be made on the separate 
cylinder plan, and finished with either four 
or six flats on the sides after the die was 
made, so that the dies when assembled in 
the holder as shown in Fig. 17, would stand 
correctly and be firmly held in position to 
make either straight line or staggered per- 
forations. The dies having four flats at 
right angles making straight lines of holes 
parallel with the line of feed of the sheet, 
and the hexagon dies assembling correctly 
for staggered or diagonal lines of perfora- 
tions. Of course this method reduces the 
risk of loss in tempering to its lowest terms. 

Is it certain that visual measurements are 
unreliable ? For a long time I made all 
kinds of fits which occur in planing parts 
of steam engines by measurement with Dar- 
ling & Schwarts steel scales, without call- 
pers, with excellent success. The naked eye 
will very easily detect a variation of less 
than a thousandth of an inch in the placing 
of a rowof square impressions supposedly 
equal on paper; I myself measured the 
depth of the grooves formed at each revolu- 
tion of the mill in a very fast job of milling 
a short time since; I thought them at least 
half a hundredth deep: they were less than 
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Fig. 16 
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a thousandth deep, actual measurement. 
They were deeper to the eye than to the 
micrometer. 

Are scale and divider measurements right- 
ly classed as ‘‘visual” operations? In the 
case of measurement fitting recorded in the 
AMERICAN MACHINIST as previously men- 
tioned, the extremely accurate work done {s 
described by the man who did it as being 
distinctly tactile, wholly dependent on 
touch, not sight, and I think all scale, di- 
vider and center punch jobs are matters of 
touch rather than sight. Even on the 
drawing board in spacing I am governed by 
touch of the divider points in the sides of 
the hardly visible depressions in the paper 
rather than by sight, and I think Mr. Smith 
will agree upon reflection to call divider 
spacing a tactile rather than a visual oper- 


ation. 
——_c>- ——__—__ 


It is proposed that the Manufacturers’ As- 
sociation of Cincinnati, O., take hold of the 
matter of a series of exhibitions to be held 


in Latin-American countries, and work in 
connection with the movement set on foot 
by our contemporary Dizie, to which we 
have previously referred. Mr. Thomas P. 
Egan, of Cincinnati, writes to the associa- 
tion named advising this action, and it 
seems likely that the association will be- 
come interested in the scheme, and that the 
proposed convention of manufacturers to 
consider the plan of these exhibitions may 
be held in Cincinnati. 
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Human Nature in Machine Shops. 








The able articles lately published in the 
AMERICAN MACHINIST seem to cover the 
entire ground in elucidating human nature 
in the machine shop. All I can hope to add 
will be a little personal experience, and, if 
possible, emphasize some points already 
made. 

In some respects, we may say, human 
nature is the same the world over; that 
phase of it that crops out in the machine 
shop, and, we may add, in the office as well, 
is much the same in all persons. If there 
should be any marked differences, such per- 
sons are usually regarded with more or less 
commiseration and styled cranks. 

An efficient superintendent need not pos- 
sess the sagacity of a Dickens to learn about 
all he need to know of the peculiar disposi - 
tions he has to deal with. If he has had 
experience in other shops, he will probably 
see a general sameness in all. 

Superintendents, like other men, are Hable 
to have faults. One of the most common 
of these, I think, is a disposition to lord it 
over workmen. This is, perhaps, an innate 
tendency in man when clothed with a little 
brief authority. Expertence frequently cor- 
rects this fault. 

Very early in my shop experience I en- 
countered such a person. There was some- 
thing in his ‘‘I want youto” that stirred 
up resentment every time the words were 
uttered ; each fresh cut seemed to aggravate 
the wound, until [ finally mustered courage 
enough to speak to him about it. He 
flushed with evident surprise at my temer- 
ity, and replied, ‘‘ Must I say please?” This 
stunned me at first, but it required no argu- 
ment to show amiddle ground between the 
twoterms. The little encounter passed off 
pleasantly enough, and thereafter I had no 
occasion to complain of harsh treatment. 

Foremen and superintendents, I have 
found, asarule, treat their men well enough, 
and they would often succeed better in 
turning out work were their efforts not 
handicapped by those higher in authority, 
or more deeply interested in the success of 
the business. I refer to those who are dis- 
posed to regard workmen as mere machines 
to be driven by the foreman instead of a 
belt. If such a feeling prevails in a shop, 
no amount of good treatment from the fore- 
man will overcome its effects. Its influence 
in retarding shop energy may be fitly 
likened to the back pressure in the steam 
engine. Pressure may be constantly brought 
to bear on the superintendent to move things 
up, but proprietors will do well to note 
what goes on in the other end of the cylin- 
der. Let me give a little example of 
what was possibly an unconsidered inter- 
ference in shop management. 

A workman, whose lathe was running, 
stood on a platform scale near by, getting 
his weight. Just then one of the pro- 
prietors who, by the way, took no part in 
the shop government, stepped up, and with- 
out a word ora moment’s pause, removed 
the workman from the scale with a gentle 
wave of the arm and proceeded to weigh 
himself. The face of that workman was a 
study just then. It would evidently have 
been more to the interest of the employer 
if the provocation had been such as to cause 
this hand to leave the shop, for the place 
might then have been filled by one who 
could feel freer to render his best service. 

I must not be understood as condemning 
all who employ skilled labor as arrogant or 
inconsiderate as to the welfare of their men, 
but will say such conduct as I have de- 
scribed is an extreme case of bad manners, 
or bad judgment. What I wish to say is, 
that human nature in the shop is such as to 
be subject to what may be styled petty 
grievences which greatly affect both quan- 
tity and quality of work done. These fre- 
quently emanate from the office, where their 
influence is not realized. 

The manager is expected to control his 
men and a code of shop rules are posted up, 
most of which become practically a dead 
letter. This word ‘‘control” sounds. well 
in the ears of the proprietor, or may serve a 
purpose ‘in the school room or in family 
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government, but it is an insult to the honor 
and intelligence of true manhood. A fore- 
man may succeed much better by properly 
directing his men than by controlling too 
much; putting them on their good be 
havior, and trusting their honor for faithful 
service. 

Let me refer to one more incident in 
early shop life, which shows up the better 
side of human nature in the office. 

One of our proprietors had been East on 
a vacation. On his return he came to one 
of the boys and asked him to his house that 
evening, saying he had something to give 
him. Of course, the boy’s curiosity was ex- 
cited. What could the present be? Per 
haps drawing instruments or a pocket 
knife. 

He was doomed to some disappointment, 
for it turned out to be nothing more than a 
good-sized cocoanut. 

I have many times thought of that nut 
since then. 

When the sting of disappointment passed 
away, and a sober second thought, came, 
the boy found there was more in the cocoa 
nut than meat; it contained milk as well, 
and the fact that he had been thus remem- 
bered by his boss assured him that back of 
it all might be found the milk of human 
kindness. 

There is, after all, something in dropping 
a cocoanut occasionally among men in the 
work shop. 

It is encouraging to note that co operative 
methods in conducting manufacturing 
are growing in favor. In this I think 
may be seen one of the most effective 
methods of harmonizing whatever there 
may be of conflict between capital and 
labor. 

Let the share distributed between work- 
men be ever s0 small, like the cocoanut, 
there is more in it than the mere meat. 

It is a pity to rob the scheme of its benev- 
olent feature, but I must say that it is 
probable such nuts are paid for many times 
over by faithful service. ** QUIRK.” 














Inman & Co. 
Temple, Tex. 


may build a cotton compress at 


J. M. Tonkesley will establish a wood-working 
plant at Lewisburg, Tenn. 

J.B. Wooten, of Morrillton, Ark., talks of erect- 
ing a cotton-seed oil-mill at that point. 

A large addition is being built to the Staley Knit 
Underwear-mill at South Bend, Ind. 

It is reported that W. J. Hurst, of Philadelphia, 
will establish a shirt factory near New Berne in 
North Carolina. 

W.H. Avis, cordage manufacturer of Toronto, 
Ont., is erecting at Buffalo, N. Y., a branch factory 
to employ 60 operatives. 

The Temple (Tex.) Compress Company will es- 
tablish a plant at once; capital $100,000. L. R. 
Wade can inform. 

The Standard Wood Co.’s kindling wood factory 
at Carrollton, N. Y., that was recently burned, 
employed 150 hands. It will be rebuilt. 

The Jenney Motor Company have abandoned the 
idea of moving to Springfield, O. The big bonus 
to secure the plant did not materialize, it is stated. 

A corporation—the Angelica (N. Y.) Waterworks 
Co.—has been formed by Binghamton, N. Y., and 
Angelica, N. Y., capitalists to build a gravity cir- 
culating system of water-works to cost $25,000. 

The Lodge & Davis Machine Tool Co., of Cincin- 
nati, O., haye just issued a handsome circular, 
illustrating and describing their full line of uni- 
versal and plain milling machines, which will be 
sent to any address upon application. 


The Billings & Spencer Co., of Hartford, Conn., 
are now employing 140 to 150 hands (nearly their 
full complement), running full time. They lately 
received an order for 50,000 forged steel wrenches, 
nickel plated, from the Pope Mfg. Co., delivery of 
the entire lot to be made before July 1, 1895. 

The Sinker-Davis Machine Works, of Indianapo- 
lis, Ind., are building two large stationary engines, 
300 horse-power, for W. H. Coleman, who is re- 
building his plant at Terre Haute, burned a few 
weeks ago. It will be the largest stave and head- 
ing manufactory, when completed, in this country. 

The Quincey Mining Co., Hancock, Mich., exten- 
sive mine operators, have just placed an order 
with the Lodge & Davis Machine Tool Co., of 
Cincinnati, O., for an outfit of tools, including 
several large lathes, two full universal radial 
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BORING AND TURNING MILLS|= 


ARE SUPERIOR 10 LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET, 


drills, etc., to be used in repairing and manufact- 
uring mining machinery. 

The National Sewing Machine Company, at Bel- 
videre, IIl., is said to have done the largest month’s 
business in October in its history ; 26 car loads of 
machines were shipped during the montb, and the 
last day of the month, to close up the month 
square, shipments of 1,300 machines were made. 
The shops are not only running to the fullest ca- 
pacity, but overtime. 

The first 1895 catalogue to come to hand is is 
sued by the Lunkenheimer Co., Cincinnati, O., and 
is a very well gotten up publication of its class, 
illustrating and describing the special valves, with 
which our readers are more or less acquainted, and 
also a full line of various kinds of lubricators and 
steam specialties. It is sent to those interested on 
application. 


Mr. E. G. Smith, Columbia, Pa., writes us that 
he is having a very good trade on his metric vernier 
caliper, and that it is being sold largely to colleges 
and other educational institutions for use in in- 
structing pupils in physical science. He states 
that the sales of calipers for machinists’ use is also 
increasing, and compares very favorably with 
those of last year. 


We have received from Baker Bros., Toledo, O., 
anew catalogue devoted to the illustration and 
description of various sizes and styles of the Col 
burn keyway cutter. It is an attractive catalogue, 
and will be found of interest to all who have to 
do with making key seats, which, of course, in 
cludes nearly all machinists. It is sent to those 
interested upon application. 


We have received from the Hendey Machine Co., 
Torrington, Conn., a “standard si e” (6''x9”) il- 
lustrated catalogue of machine tools, Prominent 
among these is the Hendey-Norton lathe, with 
which our readers are familiar, but the catalogue 
contains also illustrations of a number of other 
tools, especially shapers, planers and drill presses. 
It will be found of interest to machinists, and is 
sent upon application. 


The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending November 5th, says: A good deal of 
activity exists at present among Southern cotton 
manufacturers. A good many new mills are 
under way, and many are in process of enlarge- 
ment. The same is true as to lumber manufact- 





urers, mavy of whom are erecting new mills 
Coal operators are working full forces and repo 
a good demand and favorable outlook for coa 
and that their market is extending. Iron furna 
continue in active operation, and the demand f 
the output is steady and unchanged. Th2z Trad 
man reports forty-oné new industries as establish: 
or incorporated during the week, together wi 
ten en'argements of manufactories, and ten i: 
portant new buildings Prominent among the ne 
industries are: The Perseverance Fiber Co., 
New Orleans, La , capital $1,000,000; the Turnb) 
Electric Lamp Co., of the same city, capital $3. 
000, and the Union Telephone Co., of Parker 
ourgh, W. Va., with $150,000 capital. The Nation 
Terra Cotta Co. has been organized at Alexandri; 
La., with $100,000 capital; the Standard Fuel 
capital $.0,000, at Little Roek, Ark., and machi 
shop improvements to cost $50,000 are to be ma 
at Knoxville. Tenn. The Mudford Machinery Mfg 
Co., capital $50,000, has been chartered at Litt 
Rock, Ark., and an iron mining company with t! 
same capital at Cartersville, Ga. Machine shop t 
cost $30,000 will be builc at Lawrenceville, Va; 
$20,000 pants factory at Johnson City, Tenn.; « 
$20,000 cigar factory at Mobile, Ala.; a $10,000 lum 
ber company at Titusville, Fla., and a $10,C00 flour 
ing-mill at Quitman, Ark, The Trad 
reports brick works at Albany, Ga.: a canning fac 
tory at Bronson, Fla.; cotton mills at Gadsder 
Ala, Ocala, Fla., and Blacksburg, 8S. C ; and ele 
tric light and pow-r plants at Paragold, Ark 
Pensacola, Fla., Henderson, Ky., and Milan, Tenn 
Flouring mills are to be built at Casky and Mil 
dale, Ky., and Charlotte, N. C.; saw works at Rose 
ville, Ark.:; a Sugar-mill at Tallahassee, Fla; a 
tannery at Bedford, Tex., and tool works at Hunts 
ville, Ala. The new woodworking plants of th: 
week are at Huntsville, Ala., Sturgis and Myer 
Ky., St. Francis, Ark., Athens and Bainbridge, 
Ga., and Portsmouth, Ky. Among the enlarye 
ments of manufactories are: Glass works at At 
lanta, Ga.; ice factories at Bessemer, Ala., and 
Denison, Tex.; iron works at Alexandria, La., and 
cotton- aills at Atlanta, and La Fayette, Ga., Bur 
lington and Graham, N C., and Weilford, 8S. C. 
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Machinists’ Supplies and Iron. 
New York, November 10, 1894. 
Tron—American Pig—We quote standard brands, 
$12.25 to $12.50 for No. 1; $11 to $12 for No. 2 
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southern brands, $11.50 to $12 for No. 1; $10.50 to 
$11.25 for No. 2; $10.25 to $10.75 for No. 3; $10.75 to 
$11 for No. 1 soft: $10.50 to $10.75 for No. 2 soft; 
and Foundry No. f, $10 to $10.40. 

Antimony—The tendency is 





toward improve- 


ment. Wequote L. X., s8gc. to &léc.; Cookson’s, 
oc. to Hec.; Hallett’s, 7c. to 74gc.; and U. S. 
French Star, 914c. to 9l¢c. 

Lard Oil—Prime City we quote at 55c. to 57e. 


Copper—There is very little demand, and prices 
ire lower. Lake Copper can be bought at 9%c., 
and Casting Copper is held at 9c. 

Lead—Business is improving, and prices 
firmer. probably due to a scarcity in spot. 
tions for New York delivery are 3c., 
same price is asked for December. 

Spelter—The market dull. 
about 3.35c. 

Tin—The market is unsettled. 
sumers are purchasing very conservatively. 
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tations are from 14.60c. to 14.65c. 
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‘** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care wul be forwarded. 





Box 7, 


A mach. shop supt. of superior ability desires to 
make a change; cor‘d’e solic’d. Box 25, Am. Maca. 
Mass. Inst. Tech. graduate in mechanical eng., 
wants position. Address Box 168, Taunton, Mass. 


Good draftsman and designer grad. wants change 
position; N. Y. vicinity pref’d. Box 44, Am. Macu. 


Wanted—Steady pos. by mech. draftsman ; Ist- 
class refs; 20years’ exp. F Am. MACHINIST. 


Comp. d'ftsman wants pos. AmeER. MACH. 


Wanted—A superintendent or general foreman 
for pump shop; one thoroughly competent and 
can furnish good references. Box 40, Am. MAcH. 


Wanted—By an M. E. graduate, with two years’ 
experience in manufacturing, a position with con- 
sulting or contracting eng’r. Box 41, Am. Macu. 


Wanted—One or two good loam molders, familiar 
with water-works specials. Address the Radford 
Pipe and Foundry Co., Radford, Va. 


A designer and draftsman with experience on 
stamping tools and special machinery wants a per- 
manent situation. Western, care of AM.MACHINIST., 


Wanted—Foremanship of mach. shop; experien’d 
8 years as foreman; best of references; age 32; N.Y 
State preferred. Box 47, AMERICAN MACHINIST. 


A practical steam and hydraulic engineer with 
ability & experience desires a responsible situation, 
Address Discreet, care of AMERICAN MACHINIST. 





Position as foreman or supt. by first-class Al 
mechanic. At present acting as mechanical supt. 
Fine work pref’d. Box 48, Am. Macn. 


Wanted—Mechanieal. electrical engineers, drafts- 
men; professional work for evenings; liberal terms 
Edwin Gutbrie, Wasbington, D. C 


several vears experience in drafting 
of jig & interchange 
foremanship of small 
MACH. 


Tech. grad.. 
room & shop with knowledge 
methods, would like position; 
shop preferred. Address Shop, care of Am. 


[ Continued on Page 14 } 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 






VARIETIES FILES 


ae ut & INCREMENT CUT FILES. 


























THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET. 


KEMPSMITH FMPACHINE TOOL CO. 
MILWAUKEE, WIS., U.S.A. 





SEE PAGE 1 THIS PAPER. 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid ,insuringa perfect 
ly straight cut through 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 

and exact duplication 





=e —? same this machine 
—_—_——=—S has no equal. Send for 
——— illustrated catalogue 


containing new rule for Standard Dimensions of Keys and 
Keyways. 


Amateur’s Size, 
Taking anything from 
§ to 1 inch inclusive. 
Patented Dec. 25, 1877. 


IF YOU WILL TRY wn is TOOL YOU 
Cc. W. LECOUNT, SOUT 


These goods are for sale by CHAS. CHURCHILL & CO.. 


LECOUNT’S NEW EXPANDING 





SPECIAL MANDRELS FOR SPEC IAL OBS MADE 
L’t’'d. 


MANDREL. 


Machiniet’s Size, 


No. Pricn. 
| ere. - ato 1 in. $10 
EO. ccoek  * aa a 
8 1% ** | ae 
4 (with! screws)2. “3 * 82 
5 ii) a 8 “ 4 ee 44 


A ALE S Ro 8 REGRET THE EXPENSE. 
WALK, CONN. 
TO ORDER, 


21 Cross St., London, England. 





BETTS MACHI 





MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 


NE COMPANY, 


















>= : 
a E 
= = 
= = 
< = 
= BARDONS |~ 
< & OLIVER | = 
Pry Cleveland, | <2 
ad J) Ohio. |S 
a. os 





SCREW MACHINES. 





BAKER BROTHERS, 365 South ErieSt. Toledo, Ohio. 


“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 




















Scroll Saws, fy Catalogue 
Circular ‘ree 
Saws, Lathes of all our 
Mortisers. 2 Machinery. 
pe. OP, Co.,687 WaterSt., Sencca Falls,N.Y 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established acentury ago. 








DIES, &c. | 


Medal World’s Columbian Exposition 1893. } 











SELLING ACCENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
ston, 5.C * Nightingale & Childs, 134 Pearl St. 
Philadelphia, Macan & Co., 1420 Callowhill St. 
Baltimore, Wallace & Bro., 432 K. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Co. 
Memphis, Symmes & Co., 192 Front St, 


Sectional Steam Pipe 
ABSOLUTELY 


THE CREAT COAL SAVER 


CINCINNATI: 





AGNESI 


and Boiler Coverings. 
FIRE-PROOF. 





Manufactured hy THE KEASBEY & MATTISON CO. 


114 West Second Street. 


AMBLER, PA. 


CLEVELAND: 117 Water Street. Ss. E’ncisco, Vesolla & Deussing,2 ( 





SELLING ACENTS. 


Milwaukee, F. Sprinkman, 1383 Sycamore St. 
St. Louis, F. Boecler, 108 W alnut St 
Detroit, 5. P. ¢ ‘onkling, 20 Atwater St., 
Denver, W. Bad ley & Co., 18th & Market Sts. 
Salt Lake City. Utah 4 Mootana Mach'y Co, 
Butte City, Mont., R. W. J: ames. 


Fast. 


alifornia St 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


AND OTHER 


SEND FOR ws 
CATALOCUE E. 





Horizontal Boring 0: a Drilling 


THE CELEBRATED 


ENGINE LATHE 


i METAL-WORKING MACHINES, 


FITCHBURG, 











ae 


MACHINERY FOR SALE 


x 24in. x 7 ft., new. 
10 in. swing, new. 
24 in. x 25 ft. bed, 2d hand. 
Nos. 1,2,5and6, ‘* 
9x9, "4 


Planer, 28 in. 
Drill Press, 
Engine Lathe, 
Roots’ Blowers, 
Haskin Vertical Engine; 


Baxter Engine and Boiler, 6 &8 H. P. ‘* 
Vertical Boiler, 40 H. P., #8 
Open-die Bolt Cutter, 1g to 114 wh 


Write 


COOKE & CO., 


Machinery and Supplies, 
163 & 165 WASHINGTON ST., 
NEW YORK. 


us before buying. 









HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir- 
culars, the whole cover.ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 

ish his address, 


part of the world who will furn: 





THE NEW FOX 
Bape Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cavnot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 

CaTALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 Finsbury Pavement, 

London, Englan 











SCVVVVVVAVVAV 


BUILDERS 
GLOBE SPECIAL 


MILLS 

‘*T think they are 
present time.” 

All common sizes it 





een 





PROVIDENCE, R. I. 


M.J. DRUMMOND, SALEs AGENT, 192 Broanway, NEW YORK CITY. 





SeVeVesessssesse 


IRON FOUNDRY, 


(Patented.) 


CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 
the most practical special in use at the 


BVLOVV*A 


1 stock, Catalogue mailed on application. 


eee 





ee 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For Founsess. SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
— CONSTRUC- 
PERFECTL 
BALANCED. TION. 





P.H.&F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 
S. S. TOWNSEND, Gen. horns.) 163 & 165 Washington St 
COOKE & CO., Selling Agents NEW YORK, 
In Writing Please Mention This Paper. 








WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 









a an 
HENRY R. WORTHINGTON, 


NEW TORE. 86 and SS Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEY EL ABD, 


At South Water St. 
ST. LOU IS, Lighth and St. Charles Sis. 


607 Arch St. 


CAGO, 185 to 189 Van Buren St. 
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Situation wanted by 


supf.; 
moderate salary 


Respon. pos. wanted by Al mech. engr. & drafts- 
experienced in building, steam, 
mach’y of highest efficiency 
136 East 40th St., 


man; 


Mech. Eng., 


First-class agents wanted 
ment placed on two months’ trial: commission paid 
to agent when machine is attached whethe 
salesmen need apply. 
Fort Wayne, 


ed or not: only good 
A. B. ©. Co., 


As business manager of machine works. 
by gentleman who is thoroughly 
reliable 
covering many 
references. 
Englewood, Ill. 


a first-class pos. 


practical in all the departments, able and 
30 vears eXxp.. 
unexceptionable 


in busmess matters ; 
lines of machinery ; 


R. Wadsworth, 801 63d 


Wanted 


ing irons for 


a hustler; 


Position as supt 


mech. ene’r, 


hydr. 
at least cost. 
New York. 


to sell boiler 


Indiana. 


street., 


with exp. as 
machinist, erecting engineer, head draftsman, and 
record for economical production of work ; 


; good ref. Box 42, Am. MACHINIST. 


& mill 
Address 


attach- 


raccept- 
Cook 


Wanted 


mach. shop and found- 
ry; have had extended experience manufacturing 
machinery, repairing and s. lling; 
gray iron castings, 
car wheels & maileable — 
Al references. J 


mixing and melt- 
rolling-mill rolls, 
also gen. shop details; 
. B. L., care of Am. MAcu. 


Wanted immediately—A competent exp’d man 
to take charge of our machine room, empl’g about 
100 men; prefer a man who has had experience in 
bicycle work or screw machine work; permanent 
place at a good salary for suitable man; the best of 
reterence will be required. Eclipse Bicycle Co., 
Beaver Falls, Pa. 

Wanted 
mechanic 
with 18 years’ 


A position as superintendent or master 
by a competent & reliable man, age 33. 
prac. exp. in the leading shops of 
New England; exp’d in designing and constructing 
tools, fixtures, gauges and special macb’y for the 
mfr. of guns, sewing mach’s, bicycles, or any work 
req’g the mfr. on the interch’e system; cap. of org’g 
in the above lines; best of refs. Box 45, Am. Macu. 








1s MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent tc 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care wili 
be forwarded, 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 














BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Kng. 

5 Neue Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEw YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 

PLANS, SPECIFICATIONS, SUPERINTENCENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. 


>end for Catalogue. 





Machine and Boiler Tools, 


MODERN STYLE, 


TRON PLANERS, 
19 in. x 3 ft. Wheeler. 


20 x 6" Pratt & Whitney 
22 ** x 5“ Pease 

24 x 4° Wood & Light. 
24 x 5 New Haven. 
24° x 6‘ Wood & Light. 

26 °° x 7°' N.Y. 8. Eng. Co 
a7 ‘* x 5“ Pond 


30 ‘** x10 * Bancroft heavy Al 


36 ‘** x12‘ Powell. 

60 ** x24 ‘* Steam Eng. Co. 
SHAPERS. 

9 in. Stroke Hewes & Phil. 

ie vie Gould. 

ms * “ Gould & Eber. 

Sed ig Triple Geared 


DRILLS. 


1 Spindle Imp, Sensitive. 
20 in. Swing Wheel Feed 
25 * Prentice, complete. 
48 ** * Old Style 

Radial Drills 54 and 66 in. 
Universal Radial 96 in. 


MILLING MACHINES, 


Brown & Sharpe No. 6. Plain, 
Brainerd Plain, Table 30 x 8, 
Brown & Sharpe No 1 Universal 
Lincoln Pattern, very cheap. 
Garvin, No 2 and 4, 
BORING MILLS. 
Bement No, 2 Hor., B. & D. 
Bement Cyl. Borer, 12 to 36 in. 
Upright B. & T. Mill, 38 in. 
Brown & Sharpe Upright Turret 
Borer, takes in 36 x 12 in, 


AT LOW PRICES. 


| ENGINE LATHES, 
i 6 ft. Blaisdell 
6* Reed Taper. 


8 Standard. 
6° Ames, 
6“ Putnam. 
** Standard. 
10 ** Fitel. burg 
12 ** Prentiss Taper. 
* Putnam, 
12 ** Putnam, 
16 ** Perkins, 
15 ** Hewes & Phillips. 


HAMMERS, 
100 Ib, Stiles ‘* Fric. Drop.” 
00" ** Steam” Ferris & Miles, 
BOILER AND BRIDGE 
TOOLS. 
Rolls, 7, 8 and 10 ft. 
Hor. Fiange Punch, ‘‘H and J.” 
Bement late Planer 16 ft. 
Allen Pneu. Bridge Riveter with 
reach of 60 in 
Allen Bridge Riveter, 25 in 
° fr “4 34 « 


ee ee oe ee 
= x 





MISCELLANEOUS, 
imp Brass Cabinet Turret. 
Acme, 1 in. Bolt Cutter with 

Dies, Nut Taps, Chuck ete. 
Slotters 10 and 18 in. Stroke 
Gear Cutter 36 in., ex. heavy. 
Screw Machine, 2 in. hole, 
Serew Machine No 2. Wire feed. 
Cutter and Reamer Grinder 

*Putpam’s.”” Good as new. 

| Universal Grinder No. 1, all atts, 








J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y.Mach’y Warerooms. 


14 Dey St., 


NEW YORK. 





iF YOU 


NANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
is AU UTOMATIC DROP LIFTERS - 


FOR CATALOGUE 
La?) 








E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 


PRESSES 


PUNCHES 


SYVSHS 


ano SPECIAL MACHINERY, 
The STILES & PARKER PRESS CO. 








MACHINERY BARGAINS. 


{ 4S Thomners 6 &8 ft. Eng. Le the, 
16 


10 in. Post Drill. 
10 Tand 10 ft. E us 


* Auto. Feed to Table 










for Butt Drilling. oe 6 and 8 
1,2 and 8Spindle Sensitive with | 20 ‘ 7. 8and loft. ** 
and without Power'Feed,. 21 16. and 13%, ft “ .- 
2,3 and 4 Spindle Gang Drills - oe 2 ee -& 
20 24, 26, 28, 30and 44in. ** 25 16 and 24 “> oe 
60 in. Swing Post Drill. 32 5 
5 ft. Arm Radial Drill 52 * 35 oF - 48 " 
12 in. Stroke, 16in.x 16in Crank | 57 ~ Double Head Driv- 
Planer. | ng Wheel Lathe. 
16in. x 4 ft, Planer. | 88 x x 20 ft. Engine Lathe. 
24 ** 4,5 and6 It. Planer, | Bement Car Axle Lathe. 
28 ** Sands | 1% & zin. Bolt Cutter Schenk’s 
30 >, Sand 10° Spa’ | Nut Tapper, Dunel. 
60 ‘** 20 2 Spd’l Profiler, No. 1°. & W. 
.. « = No. 1,2 and 2'4 Screw Machs, 
9,12, 16 24 and 26 in. Stroke A 


P.4 W. 
No. 1 Lincoln Pattern Miller. 
Hand Millers. Screw Slotters, 
Mill and Cutter Grinders, 
No. 2 Garvin Universal Milier. 
80 200 Ib Helve Ham’ r, Bradley. 
200 tb. Upright 
1,100 and 1,500 Ib. Steam Ham- 
mer, Morgan. 


Shaper. 
10 in. Stroke Slotter. 
Hyd. Rivetting Machine. 
Crane, Both Al. 
Punch and Shear. 
Plate Planer 
Hor. Flange Punch No 2H.& J, 
Thomson Bevelling Shear. 
Send for 


Lot of Miscellaneous Engines, etc. 


Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


Wane 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 


Machinery, 





Planers, Drill Presses, Shapers, 


Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
. CINCINNATI, OHIO. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cont.. 




















Calipers & Gauges. 


Wanted—Planer 38 inch wide. 


For Sale—Second-hand 


& planers. Dietz, Schumacher & Co., 


Light and fine machiner 
Catalogue for stamp. E. 


Wanted—To buy good 
83, AMERICAN MACHINIST. 


Draftsmen’s new conv 


Send for blue print. 


F. A. Welles, Milwaukee, Wis. 


D. J. Kelsey, New Haven, Ct. 


Model Locomotive Castings. Latest design. 
Olney, 163 Herkimer street, Brooklyn, N. 


Box 46, Am. Macu. 
Press wanted; second hand: Ann Arbor Mfg 
drill presses, engine lathes | Co... Ann Arbor, Mich 


C ‘ 

incinnatt, O Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.” Sent to anv addres 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 


Wanted—An iron planer 4 feet by 4 feet by 14 feet 
of improved pattern and standard make, with tw: 
heads of the rail and two side heads; good second 
hand planer will answer the purpose. Box 4 
AMERICAN MACHINIST. 


G.H 


to order; Foot Lathe 
. Chase, Newark, N. J. 


second-hand tools. Box 


eniences for rapid work. 












AMERICAN GAS FURNACE C0., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation i syste 
matic application of HEAT 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY: 
#5 Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





SEGOND-HAND 


ENGINE LATHES. 
i6in. x 6 ft. Blaisdell 


l6in x S&ft Perkins, Taper. 
16in x 8& ft. Blaisdell 
18in.x 6ft New Haven. 
I8in. x 6ft. Bradford. 
i8in x &ft Biaisdell 
18in. x S8tt. Wamesit 

x 


iS in. x 10 ft. Blaisdell. 

18in x 9ft D W Pond. 

20in. x 6 ft. Bullard. 

24in. x 12 ft Geo. Gage, 

29 in. x 12 ft. Fifield. 
PLANERS, 

16 in. x 16 in, x 3ft. Walter Bros 

20in x 20in. x 5 ft. Ames. 

22in. x 22in. x 4 ft. L. W. Pond. 

24in. x 24in. x 6ft. Whitcomb. 

24 in. x 24 in. x 5 ft. Putnam 

28 in. x 28 in. x 7 ft. New Haven. 
SHAPERS. 

10 in. Juengst Crank. 

10in. Wood and Light Traverse 

Head. 
18in. Putnam Traverse Head. 
24 in. Hendey Friction, 
DRILL PRESSES. 
9in. Pratt & W. Bench. 


MACHINE TOOLS. 


NEW AND SECOND HAND. 


ENGINE LATHES. 


12in. x4ft. Manhattin Co. 
141n. x 6 ft. Old Style 

l41n. x 6 ft. Lodge & Davis. 
lin. x6 ft. Wood & Light. 
16 in. x6 ft. Lodge & Davis. 
16in. x8 ft. Blaisdell. 


jean "PLANERS. 
No, 2 Three Spindle Garvin. : P 
No 3 Four Spindle Garvin. 24 in. x24 in. x 8 ft. Lodge &D. 
No 3 Six Spindle Garvin. 

20 in. Bickford. Lever & W. 
24in Aurora, Back Geared. 

30 in Pond, Back Geared. P. F. 


DRILL PRESSES, 


| 20in. Lever Drill. 


iss Sag d Box, Universal Ra- | 19 in. x6 ft. Pratt & Whitney. 24 in : 2 in. and 34 in. B. G. 
adi | 2Lin. x11 ft. Lodge & Davis. | >. Drill. 
9 ft. ‘Holly Mfg. Co., Radial. | 2:in x8 ft. Lodge & Davis 52 in. Comb Radial. 
| 22.n. x 8 ft. Dietz Gang. | 120 in. Radial. ; 

SCREW MACHINES, | 24 in. x12 ft. Special heavy | Henley Swing Drill. 
No, 5 Brown & Sharpe. 24 RB gy 9 New Haven. 
No-2 Warner @owareyog, | BAIN ANSE Shafting Lathe. | MISCELLANEOUS. 
i oe | 27 1n. x 22 ft. Morris. 2N " 

2% Pre 2y. ee wis oe Be | o.1Garvin Tapping Mach 
se fi ai Whitney | 28 in. x17 ft. New Haven. | 1 No.2 Garvin Tapping Mac h 
16in x 5 ft. Flather & Co. 7 . x | 1 Open Die Header for Head 
36 sf = 7 ft. Lotge & Davis Tur- TURRET LATHES. | ing Bicycle spokes. 


12 in. and 15 in. Lever and | 1 Garvin Screw Slotter. 
Screw Movement to Turret. | New Imp’v’d Engine Lathes 
18 in. Turret Chucking | Turret, Brass Working and 


| 22in. Turret Chucking. { Pulley Machinery. 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O., U.S.A. 


ret Chuck Lathe. 


MILLING MACHINES. 


No. 1 Pratt & W. Lincoln. 

No 2 Pratt & W, Lincoln. 

No. 0 Garvin Universal. 

No 1 Garvin Universal. 

No 5 Brainerd Standard Univ 
No 3 Garvin Lincoln, 

No 2 Garvin Duplex. 

No. 3 Garvin Duplex. 








No. 1 Two Spindle Garvin. 


Also, a large number of other 
and detailed aesoriphen 


THE GARVIN MACHINE cO., 


LAIGHT & CANAL STs., 


Also, 51 North 7th 





Garvin Heavy Slab Miller. 


machines, Write for complete list 


The Almond Conpling 


NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 


T, R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 






NEw YORK 
St., Philadelphia, Pa. 





INOISELESE. 








If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly you can make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
angular or side relief, also reliéved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 


CATALOGUE AND REFERENCE LiST MAILED FREE OF CHARCE. 








sweet’s — | [HE PERKINS DRAW STROKE TRIMMER, 
Measuring Machine. ia teas te 
The only micrometer aie. ,~ and 
that wiil not lose its Best Design. Infringers 


Prosecuted. Trial, nos 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST ORILL CO., 


Syracuse, N, Y. 











eae 


NOS 


FO BLAKE & JOHNSON, Waterbury, Conn., 


BUILDERS OF 


Saf id, SAPTTY PM, ROOK AND 81% MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods, 





WE ALSO M 


AUTOMATIC SCREW MACHINES 


A 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Go., 


CLEVELAND OHIO. 


STEEL BALLS 


For all Anti-Frictionr 


Purposes. 


ANUFACTURE 


WRITE FOR 
INFORMATION. 

















i 
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HOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
bk OGLE, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 we 56th - 


x Shriver & Cp, W: an ca. 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity, to be operated by Hand, or weeks orin part 











Machinery. by Electricity. 
| New Complete Illustrated Catalogue—Free. 


NorTON ame WHEEL Co., 
WORCESTER, MASS. 










Send for Circulars 
and References. 


i | TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., ’ 

PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE.* 


OLE ( 


MM 














MARIS AND BEEKLEY, 


2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 








ELECTRICAL 


Machinery ana Apparatus Designed. 


Automatic Devices a Specialty. 

Ge Llectrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
78 Hathaway Bui ding, Boston, Mass. 


OLUMBIA’? VERNIER 
ALIPERS, Etc. 


Craduated in Inches or A System 
’ Using them results in Better and More Work! 


E. G. SMITH, Columbia, Pa 








OVER 12,000 IN USs. 


Send for Catalogue 
an! Special Prices to 


MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE QAO STAN WX) 
193° 






CLEVELAND. OH/0. =) 


SEND FOR PRICE LIST NO. 4. 


Nuts !! 


NOT “TO CRACK” 
®TTOU SE. 


TRUMP BROS. MACHINE Co., Mfrs., 









IMPROVED INDEPENDENT CHUCK. 


This cut represents 
Jaw Chucks that we have 


in diameter. 


and Combination Chucks. 
two sizes, varying in size by two inches from ‘four to forty-two inches 
‘Send for ILustrated Price List. 


THE E.HORTON & SON Co., 


WINDSOR LOCKS. CONN., U. S. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. on *9 "England. 


a line of Improved Independent Reversible 
e lately added to our large list of Universal 
We make this style of Chuck in .wenty- 





work. . . ° 


THE CUSHMAN CHUCK 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc. W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 


Ch The National, 
GG bees: 
COMBINATION, 


Fst'd 1852. Strongest. Easiest toc hange. Best finish. 
Keversible Jaws (patented) giving 5 changes in- 
cluding every possible position, ILLUSTRATED CaTa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate 
Standard Independent, Solic 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETS MFG. CO., New Haven, Conn. 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment CcCo., 


225 DEARBORN ST., CHICAGO | HARVEY, 
NEw YorK OrFice, 182 FRONT Sr. fut. 


ACHINER Y 
For Reducing ant! Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 































WILMINGTON, DEL. 


S. W. GOODYEAR, Waterbury, Conn. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a heoed 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCE 00., 


New Britain, Conn. 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


}POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin Germany; — Sonnenthal & Co., 85 Queen 
Victoria St., London, ., England. 








PHAN TENSES) 


wi) a ERLANDSEN 


p72 ENT RES 











The 


the contents of one journal constituting the en 


On Nov. 1 
tioned editorial appeared in tke 
was printed in MAcHINEKY: 

We note the resignation of Mr. F. F. 


succeeded him, for under their able 


fully maintained. 


“Seseee 


American Machinist vigorously disc] 
to injure as much as possible its “infant contemporary,” 
“©, )6..) The chief reason for this absence of the usual « 

tire contents ef the other, 
The unvarnished facts (which we pay 
MACHINERY is published on the 1st of every month and part of its contents are used ten days later in the Journal of Railway 

these papers and three others being owned by 
itis done by such well-known journals as the /ron 
is fifty cents and of the Journal ef Railway 


-the same date on which the 
Machinist 


of the American Machinist, where he was 
known for many years. Its readers are to be 
Fred J. Miller and Mr. J. G. A. Meyer, the 


guidance the standard will be 


A copy of the current issue 


aims any 


mmplimentary welco 
and we hard 
$38.88 to place | yefore t 
INDUSTRIAL PRESS. 
Age and the Mi 


Appliances two dollars a year. 


THI 


above men- 


: : MACHINERY 
, this notice 


the paper is used 1 


are welcome to their 
Hemenway from the editorship - 
so well and favorably It is not 
congratulated that Mr 
former associates, have 


ve the American 
of the“ infant contemporary ” 


PERE LiL iti | PETE EE PERE ES TELE LEER EEE EEE EEE EERE EET EEE TEETER EEE EERE EEE EEE EERE EEE EEE ETE e eee e eer ep) 


intention to praise 
makes this erroneous statement: 


me being that all its contents appe: ared bodily 


It is customary in such cases to * 
lal IVorker, 


The September number of the former consisted of 24 pages, the latter of 116 


customary : 
to use expensive space to protect themselves from injury inflicted by the very medium they 

» paying to benefit them, and it is an unusué il spectacle that is thus pre ‘sented to its readers 
Machinist. 


will be sent free on 


MACHINERY, faintly or otherwise; an 


and entire in the Journ 


ly knew which was which. 


he readers of the 


Machinist) are these: 


lift” 
and by other papers that might be 


pages, so that even a blind man could tell“ which was which.” 
has any basis for cages aint because a part or even the whole of the matter in 
ater in another publication at a higher price; but if there are any such they 


money back. 


for a newspaper to attack its ad 


Address— 


Pez 


Pa ee 
application. 


url anc 


matter from one paper to another; and 


Machinery, 


LOSS AH HK SS CRSA SI SSS SSS SCHR RECESSES SKE S SESS CKE SSCS R TEETER SESS ETERS SERRE EEET ERE EEERE EES Geese eeeeeee 


<SSSCRRSSRRRRECKEE TRS SSRE SSSR STRESS SEEESSEREEREREREEEEESREE SRR SEER REE eee eee eee eee SSSSSSSSSSSSKSESSSE SESS CRESS SS KSEE SESE SEES ESH ESSE ESSE S eee eee SURSASRT ESS SA ELSES RASS ESERELR TSR ESA EE Ses eee elena aee eee See ee 


Does it pay to abuse your competitor 


d in an editorial (Nov, 1), designed 


al of Railway Appliances about the same time ; 


Appliances, both 


named. The price of MACHINERY 


Manifestly no subscriber to 


vertisers editorially and force them 


SSCSSSSCHSSS ESSE CESSES SETS ESRC SET ESE ESSEEES teeeeeeeeecs 


1 Rose Sts., New York. 









The Sample 
Tells the Story. 


A sample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 












<- The National 
= Feed-Water 
) Heater 


A brass c 


; 
il Heater ; 
delivering water to 
the boiler at 210% 
Fahrenheit 
500,000 H. P. sold. 
. 
4 
6 
€ 
é 
é 
7 


Prices low. Satis 
faction universal 





The National 

Pipe Bending 

Co. — 
S2 River St. 
New Haven, Ct. 





VIESVSSSSsSsessessesss 


SENSITIVE DRILLS 


Send for description or ask your deale 


D’AMOUR & LITTLEDALE, 204 E. 43d St, New York. 


VOLNEY W. MASON & CO., 


friction Palleys, Clutabes and Elevator, 


PROVIDENCE, R. I. 








ACCUMULATORS. 
SEND FOR CATALOGUE 


cd THE W. & S. HYDR 
204, 206, 


Betremnnr on 
Claw Jack. 





HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
Jacks, Valves, Fittings, Packings, 





Pulling Jack. 


D. 


AULIC MACHINERY WORKS, 


WATSON & STILLMAN, PROPRIETORS. 
208 & 210 hk. 43d Street, New York. 
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ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 
Dawson & Coodwin, 
57 8. Oanal St. 


CHICACO, ILL. 


14”, 16”, 18”, 22” and 24 


E 


—— AND —— 


52”, 80” and 120” 


RADIAL DRUGS. 


Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 





There is absolutely 


IN THE MARKET FOR OUR “NEW 18-IN.” LATHE, 








no room 








We are 


Unles 








we freely concede. 


the 
quirements our New 
structed— and with it we court 


THE ‘LODGE & SHIPLEY M. T. ‘co. 


abundantly able 
with it a marked advance in the essential 
features that make any machine superior to its predecessor—this ) ® 


af j Lathes— Good Lathes—some extremely good ones, are familiar to 
American mechanic, to meet whose increasingly exacting re- 
Eighteen-Inch Lathe was con- 







to demonstrate 


his highly trained powers of criticism. 


Culwert & Iiarrison Sts., CINCINNATI, OHIO. 





STUARTS. PATENT COMPRESSION — COUPLING. 


KEY SEATING. 








CHEAPEST i MARKET, a te 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
~ NEW HAMBURGH, N, Y. 











Lowey, Paoreoren & Monroy Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind. 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 70 106 BATES STREET 


Truing Device, which is inexpensive, 


Send for 


DETROIT. MICH 








The Highest Award at the World's Columbian Exposition. 
The most useful tool 


in any shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U.S. A. 








LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 


A GROWING RAPIDLYinFAVOR 





SEND FOR CATALOCUE. 


STER MACHINE SCREW co 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





The Van Norman Universal Bench Lathe. 


pai ith attachments, com 
rises in one machine: 
THE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 








Bi: AASAALARAT ARS FARA AAAS RCSRARE AE ARERAA RAED PASALS RAREED CAASRA ARRSRRERERAEES, EA AE REER AAREER 


ce 
RE 
HE 


at 


C & F, Ms 
Raltimore. 
chine Co., 
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(5 and 20 Grank Shapers 


Stroke 
ways 
furnished 
Heav 


THE SPRINGFIELD MACHINE TOOL Co., 


— OUR AGENTS; 


Finebury, London, England. 


PSIELEEETESIECEUIORSINTLTELELIETEEETY 


PETTITT TT 


IN USE! 


Second Largest Builders in the U, 8, of 


ne 


adjustable while running. Stroke al- 
ig The vise is swiveled and centres 
Improved Box table, 

ily Geared.—Strong, Heavy and Rapid. 


and removable. 
Write us. 


SPRINGFIELD, OHIO. 


J.J. MeCabe, New York. Dawson & Good- 3 
a win, ¢ ‘hicago. A. B. Bowman, St. Louis. = 
achine Tool Co ston. Thos. K. Carey & Bros. Co., : 
Chas. A Ah & Co., Detro ~ Pennsylvania Ma- 
F hilac ielphi a. Chas. Churehill & ( , Ltd., 21 Cross St., 


PrETEREEESIOERELERSIELELE TET T TET 





NGINE LATHES, 












eA No. 15 MILLING LLING MACHINE. 


18 STYLES, 


MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 


WE BUILD 
27 SIZES 


ADAPTED TO EVERY VARIETY OF 
MODERN 


TOOL AND MACHINE WORK. 


IMMEDIATE DELIVERY 
Can usually be made of any style or size. 





MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


(2 Write for Our 1894 Hlustrated and Descrip- 
tive Catalogue. 


=~ THE GARVIN MACHINE CO., 


Laight & Canal Sts., New York. 
Also 51 N. 7th St., Philadelphia, Pa. 





hea, 


WYMAN& GORDON 


WORCESTER, MASS. 

















17’' Screw Machine, 114’ Hollow Spindle, 314’ Belt. 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES. 


SCREW MACHINES, 


PLANERS AND SHAPERS. 








BORING AND TURNING MILLS. 


A strictly first-class tool at a moderate cost. 
We want to show you the results our machines 
have produced. 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 














CATALOGUE OF OVER 300 
PAGES SENT ON AP- 


ios 


Cc 
PMN aos on 
o% 












us ies 
LINE IN THE WORLD. | 








CIANT 


miTTS 


& MERRILL, 


SACINAW, 
MICH. 


Best of All, 


CATALOGUE 
FREE. 


KEY-SEATER. 








bE: xtract from a letter to thee MILLERS 
FALLS CO, from AM, MACHINIST 
PUB. CO. ‘‘ Herewith we beg to hand 
you copy of our October 25th issue contain 
ing, as you will note, advertisements of two 
concerns in the line of your POWER 
HACK SAW, We think the latter isa 
specialty which should have regular repre 
sentation in our paper in some form,” 

We think so too. If any Power Saw is 
represented it should be the best one. See 
cut above. 


MILLERS FALLS CO., 
93 READE ST., NEW YORK. 


Only Headquarters for all STAR SAW GOODS. 





Give OUR GRINDING 


MACHINES A TRIAL. 


WE GUARANTEE THEM AND KNOW THEY WILL PLEASE. 


Placed upon their merits, prices are right, 


the following sizes: 
No, 212’ Swing. 30” between centres. 
“312 ql “ 
4 12” 54” 
5 13” 66" 


We build both plain and universal in 


60 
) 
(x 


OG “6 sé 


No. 6 20” Swing. 
sé 7 20 
& 20 


between centres. 


SEND FPOR OUR CATALOGUE. 


LANDIS BROS., Waynesboro, Pa. 


England: 
France and Belgium: 


ACENTS: 





Chas. Charchill & Co., 


21 Cross St., Finsbury, London, E. C. 


Ad‘Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


4anufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE ‘aaa | 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
elliing Agents 111 Liberty Street, New York 
South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 


NEW HAVEN MANUF’G CO., 


Planers, 
Shapers, 
Slotters, 
Ec, 


W.C, YOUNG MFG. CO,,Sa™ 
Foot Lathes, Engine Lathes,|7 











SHEARS AND PUNCHES. 





A It 





Lies in the accuracy and 
can be made to produce in a given time. 
will do better nor more than ours. 
ascertain just what it'll do, 


The Cincinnati Milling Machine Co., 


LLER’S PROFIT 


amount of work it will or 
No machine 
Get our book and 


CINCINNATI, OHIO 





| Be 


CH GEA 
33 HARTFORD OO BOSTON,MASS. 
SEND FOR 1894 CATALOGUE 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. i MARK, 


FIFE CUTTING & nN MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 














Capacity 2 in. 







diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 


JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 





HAND LATHES. 
“SHINVId “S3HLVI 





Draper Machine Tool Co., 


Successor to LATHE & MORSE TOOL CO, 
WORCESTER, MASS., U.S.A. 








Multiple Punches, Bulldozers, Drop Hammers 


Justice Hammers, en Hammers. 
wi WHIT 


LLIAMS, cO., Moline, Ill. 
Mention AME ICAN XE. Tin writing. 


S, BEVEL - GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


RUGO BILGRAM, 
MACHINIST, 
wo MRRiEER GROG | 









PRENTICE BROS., WORCESTER, MASS 


Makers of Vertical Dril: 
Presses, 12 to soeinch swing, 
Radial Drills, Gang Drills, 
D boiler Makers’ Drills, Radial 
Drilling and Countersinking 
Machines, for ship plate and 
bridge work, Special Drilling 
Machinery. 

Engine Lathes from 11 to 
21 inch swing, any length of 
bed, with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment, 

Send for Catalogue. 
FOREIGN AGENTS: 


Chas. Charchill & Co., L’t’d 


London, Eng. 


= Schuchardt & Schutte, 


59-61 Spandauerstrasse, 

















Standard Upright Drill, 
20 to 0 inch-swing. 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France, 


Berlin, Germany, 





FOR SALE. 


[wo second-hand 4%” cutting-of 
machines, made by Pratt & Whitney, 
in good condition and price very low. 
\lso two second-hand 4” Hurlbut & 
Rogers machines in good condition 
and bargains for the price. 


HURLBUT-ROGERS MACHINE 6O., 


SOUTH SUDBURY, MASS, 
ie Screws ald Studs 
G4JIs 
mf 1 
Siw 





in Brass or Steel. 


Gear C siting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order, Send sampie or drawing for 
estimate, 


SITTMANN & PITT, 











353 ADAMS ST., BROOKLYN, N. Y. 


















Patent applied for. 


THIS WILL GIVE YOU AN IDEA & 


Of how these tools gain in favor after being once tried. 


——e From FRIOK Co., 
Send us one each, Nos. 1,2,3.and 5 for trial. 
To be returned if not satisfactory. 


Send us one Dozen each, 
For circulars, prices, ete., send to 


ARMSTRONG BROS. TOOL CO. 
CHAS. C HU HRC HILL & 


Lathe and 







Planer 


AYNESBORO, PA, May 27. Tool 


July 11. 
2, 3 and 5. 





Nos 1, 


> 
76 Edgewood Ave., Chicago, wel, 
to vour neare st first-class dealer Feb, 28 
, Ltd., London, Eng., Agents. 1893. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
; mation cheer- 
@ fully furnished. 


> The Albro-Clem 
Blevator Co., 


4] 1 & 413 Cherry St, 
Philadelphia, Pa. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 











STEAM 
ENGINEERING 





DreLtomas AWARDED Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE Circular, stating 
subject you wish to study to 

THE 


Correspondence School of Mechanics, 





SCRANTON, PA. 





W.D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


Co., 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY,) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTING AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414", tool slots 4 x 14% $20. 


“ 1% se 414", “ “ 56x 1% 20, 
i 2 +e 64a’, “ 5g x 1% 82. 


Extracts from customers’ 
letters : 

*Ful'y up to your recom- 
mendation. 

“As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs ” 

* Frequently makes ‘he en- 
gine lathe the equal of a 
screw lathe,” 


them we will send C. O, D 
prepaid east of Missouri river, 


HOLMES TURRET TOOL POST C0., 


226 La Salle St., Chicago, Ill, 





If your dealer don’t handle 





THE AUPORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 








I 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 


*No. 3 0. Forbes’ 
Patent Die Stock. 
Range 2% to 6 inches R. H. 






BARNES’ WATER EMERY 


5 Has no pumps, no valves. No 
piping required to sup- 

<2 > ply it with water, Al- 
‘ Ways’ ready for use, 

mt i) ie Simplest in) construc- 
ill | tion, most efficient in 

u operation Send for 





Catalogue and Prices, 


WE Qdoba Barnes Co, 


1995 RUBY ST., 


: ROCKFORD, ILL. 
ENGLISH AGENTS, 

CHAS. CHURCHILL & CO., Lro., 
21 Cross ST., FINSBURY, LONDON, E.C., ENG. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


, MACHINE TOOLS, 


TRAVE.ING CRANES AND SWING CRAN.S, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
- Pulleys, Hangings, Couplings, etc. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 


i init & HLSTATTER a 

















4 a Seb 2a 88 
HAMILTON, OHIO, U.S. A. PILE EEL a iL 








rrr YS 


OVER 300 VARIETIES AND SIZES OF 


 STARRETT’S PATENT 


Stair Gauge 


No, 110, — For cutting in rafters, 
braces, stairs, etc. Used with any car- 
penter’s steel square. Can be adjusted to 
» any pitch or angle desired. Mz ide in the 
shape of a steel angle 7, x %, 1s in. thick, 
> ground straight and nickel plated. 


> PRICE, 28 in., $1.50. 

P Cat logue of Fine Tools free. 

. S. STARRETT, 
Athol, Mass., 
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18 in., $1.00; 





=A. _ r T 
DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 


DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. 
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ADJUSTABLE HOLDERS 


NCANDESCENY LAMPS. 
/0cwuite CO. WORCESTER, 


SEND FOR CIRCULARS. MASS. 








PLANERS. 
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JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 
MINE Pumps, SINKING PuMPS, PRESSURE 


PuMPS, VACUUM PuMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 








24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 





LOWVILLE IRON WORKS CO., “owyy-t: 


MANUFACTURERS OF 





For Boiler and 
Feeding, other 
Elevator purposes, 
Work, 5 a Send for «ff: 
Pulp Mills, Circular. 
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“AA” GUMMER. 


Weight 21 lbs. Floor space 12' x 12”. Will 
carry wheel 10’ x 114 Wheel 10’ x 34’ can 
be packed in hollow base of stand. 


LIST PRICE (without wheel), $7.50. 


We have recently increased the discount on this 
machine. WRITE FOR TERMS. 


THE TANITE CO., 


Stroudsburg, Monroe Co., Pa. 
New York, 161 Washington St. 
Cincinnati, 1 West Pearl St. 
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STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 


12 inch....$1.00 6 inch. ..$0.50 
aa 30 a ©... 25 


On receipt of price any time previous to Jan. 1, ' Ss A TL, 


WALPOLE 
SOLDERING “~~ 


LIQUID or SOLID. 





WHY EXTENSIVELY USED. 


Keeps well and holds its strength. 

It causes the solder to flow more easily, 

It leaves the metal bright and clear. 

It does not injure the soldering irons, like 
acid, andis unexcelled for tinning them, 

The irons tinned with it will wear longer 
than when anything else is used. 

On tin roofs it can be used after heavy 


Samples and 


full informa- 





ail of the above rules, we warrant them accurate. 
Catalogue free. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A 
MANUFACTURERS OF 


It saves time and solder. 
The irons retain the heat longer. 
It makes a better job and costs less. 





this liquid or salt is indispensable, 


It has been used for years and is a standard article. 
Wherever solder is used in tin, copper, brass, iron, or, in fact, all metals, 


rains without waiting for the roof to 
dry. It will not flow away. The roof 
can be painted immediately. 


tion cheerfully 








furnished by 


WALPOLE CHEMICAL CO., "i 
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MECHANICS’ FINE TOOLS. 








No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux. Cheaper than acid and zinc. 
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IMPROVED 





motion. 
It has Adjustable 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 69 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


19-inch HENDEY SHAPER, 








This Cut shows how stroke can be Adjusted 


with Machine in motion by the 


Adjustment, fine and delicate. 


Micrometer 


Table for planing Taper Work. 


The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE Co., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed _ simi, compound, and triple Expansion 
and High Speed bagaes Engines, High Pressure Boilers, 


Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


~ Buckeye Engine Co. 
= No. 26 Franklin Ave,, 
SALEM, 0. 


STRONG,WELL BUILT T 
arumsts"STEAMENGINES 
Horse Power' 
: | 2to joo! @ Adapted to Heavy, 


tested under Continuous Work. 
SUITARLE 


Tubular & Firebox 
BOILERS 


on hand for immedi- 


; — ate delivery. 
CHANDLER & TAYLOR CO. INDIANAPOLIS, IND 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnat Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GaS&, 
PRODUCER GAS, 
, OR GASOLINE. 


COMBINED 











THE TAYLOR-RICE ENGINEERING CO., 


XCESSORS TO 
American Standard Gauge and Tool Works. 


WILMINGTON, DEL. 





ADJUSTABLE BLADE REAMERS 


to 2% 


Send eur” ow Pasapiitet. 

















SN 


"MANUFACTURERS 
OF IMPROVED “= 


CORLIS ILUSS; STEAM ENGINES 
C — FULL VARIETY 


Pearnanee 
TAKEN FOR LOMPLETE PeANTS™® 


FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


a ENGINE S 


HIGH SPEED 
WESTON ENOING co. ” 
PAINTED POST, N. 














WAYN oO 





(Tandem Seneenal ) 





WESTON 


HIGH PRESSURE BOILERS %Ses 





AND REPRESENTATIVES. 
Julian Schoil & Co., 126 Liberty St., N. Y. City- 
Scranton Sap P rly & Ma shinery Oo., Scranton,Pa- 
COMPLETE POWER PLANTS - Hoffman-Russell Co, 82 Lake St., Chicago, Ill. 
H. M. Se iple & C . Bd & Arch Sts Phila, Pa. 








“OQTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing 
Brass Wheels. 
| Absolutely 
Accurate. 
| §. M. BALZER, 


| Manufacturer of Count 

ing and Measuring 
Machines. 

| 129 Worth Street 

NEW YORK 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite erga} for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. ¥ 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Qe 


Horizontal Stroke, 
‘Os 


703-707 Western Union Bldg., Chicago. 


THE 0 &C CO. 
29 Broadway, New York. 


Go ONOVE R’ 


NDENSER 
»- CONOVER MFG.CO. 39 Contuanor Sr.NY. 
The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers, 
a Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or obtain separate 
issues for the year 1898 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


_ DRY STEAM. MOFFET PORTABLE DRILL. 

UNSURPASSED £ Weighs from to 
yr haa s Centrifugal ASA 2 inches diam- 
Steam Separator. 


ter. 
REAMER. we 


Runs with Steam 
































































For Supplying Clean and Dry Steam 


. 
to Engines, Dry Houses, ete. Will work inany —oR— 
Place Separator as close to engine ta: 
as possible, the steam taking a spiral position. ‘ Compressed Air. 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center oF Pape Steam can enter at 
A or B, as onvenience may require; 


so aned ip conveying steam long dis- 
tances, for Ste eam Hammers, Dry Houses, 
Wate r Gas Generators ,and for all pur- 
poses where Dry Steam is necessary. 


seietisiend by 
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$8 Cortlandt Street, New York Ct 

OSWEGO, 18 South Canal Street, Chicago, I 
N. Y. 50 Oliver Street, Boston. Mass. 

5 518 Arch Street Philadelphia. Pa. 











ORR & SEMBOWER, 


(INCORPORATED.) 


READING, - - - PA. piste 
VERTICAL, HORIZONTAL, MARINE and HOISTING -8%m=—* de. 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND PRIcks. 
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OLINK-BEDT ENGINEERING C0. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 











‘J Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 








JUST ISSUED, 


4é 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compresse d Air; it is accurate, 
readably written and beautifully printed upon heavy plate pee Price, $1.00, postag ep aid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.; The Van Nostrand Co. ;G. P. Putnam’s 
Sons, of N. Y.; Damreil. Upham & Co. (The O:d Corner B« 0k Store ), Boston, Mass.; R Obert Clarke & 
Co.. Cine innati, Ohio; The American News Co., and any book-seller. 


GEO. V. CRESSON CO., 


Power Transmitting Machinery, 



















18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, > 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 


: MINUTES. HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 





Friction Clutch Couplings. | HOROrTee 

STEAM SIRENS, = VERTICAL 
ia / =  SHAFTING. 
{7 Dey St., New York. — Also for Erecting same. 






























































































































































20 AMERICAN MACHINIST 





NovEeMBER 15, 1894 








DARLING, BROWN & SHARPE, 


PROVIDENCE, R. | 


STANDARD STEEL RULES. 


These Rules are accurately graduated and the lines are of 
uniform width. The Rules are also uniform in width through- 
TITTY MTT Ty] out their entire length and may be 
ce? tend | nyt’ | used in setting Calipers. The 

rah edges are ground, and in many in- 











ynnne 
a — stances the Rules may satisfactorily 
‘aleial ALAS Li'l) serve as Straight-Edges. For sale 
a D.B.&S al 


— | P ba 9 = 
ES cova ean aie by all le rading dealers throughout 
= BaAeeeeree. Fe the country. 











ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London. E. 

ENGLAND—CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. 
GERMANY—SCHUCHARDT & SCHUTT E, 59 Spe indaue rstrasse, Berlin, C. ‘Small Tools). 
GEeRMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
France—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREU TZBERGER, 140 Rue de Neuilly Puteaux (Seine). 

Cuicaeo ILu.—FRED. A. RICH, 23 South Canal St. 

New York City—F. G. KRETSCHMER, 136 Liberty St., Room 503. 








tHE NILES TOOL WORKS o., 


MACHINE 


HAMILTON, 
OHIO, 







Be! © irr feb) [22) 

| |: Sawn at ® = 

TOOLS. 1 a 
—o—_ = on S's 
Correspondence Solicited. “ 





60-INCH PLANING MACHINE. 


PHILADELPHIA, 


PITTSBURGH. 











BRANCHES: NEW YORK, CHICAGO, BOSTON, 
VALV You can try and experiment with all kinds 
ES. of Valves, and then asa last resort try the 
JENKINS’ BROS’. VALVES, and if you 
do not get more satisfaction than from any other make, your money will 
be refunded, All our Valves are fitted with our new HIGH PRESSURE 
disc, suitable for high or low pressure. 








NEW YORK 


ona  LAKINGS BROS. a 
BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHO?S, BOLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. —_- E. H. MUMFORD, Representative. 














Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 
than ever before. A large stock on hand. 


The G. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 


EBERHARDT’S ENTIRELT AUTOMATIC GEAR AND RACK GUTTERS, 


CUTS 


GEARS AND RACKS 


LIKE THIS. 


MOTOR GEARS 
AND ALL LARGE WORK, 





ALL the LARGE PLANTS are 
using our machines, 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N. J. R. R. AVE., 
\ Green & Bruen Sts., Newark, WN. J. 








THE PRATT & WHITNEY CO. 
ey, HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes and 
Planers for Turning, Cutting off, Threading, Shaping, and 
Boring Metals. The cutters are inexpensive and may be 
sharpened by grinding without changing the form. 

illing Cutters, in variety, carried in stock and made 


‘to order. 
Circulars and Prices Furnished upon Application. 
New York Warerooms: 136-1388 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 






















[ROP FORGINGS 
of Iron, Steel, Copper or 


Bronze. Highest Grade of Excellence. f 
dee tford, 
The Billings & Spencer Co., Carne" 














Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, _ Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 


The Ashorot, Manufacturing: Ct., 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUC ING MOTION, 


he most Com- 

-. ete, Compact, 
er Reliable In: 
dicator Outfit, for 
indicating high or 
slow speedengines 
now made. 
instrument ie- 
ceived at * The 
World’s Colum- 
bian Exposition ’’ 
the 
















































BUILT BY 


Fifield Tool Co. 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin- 
ish, Reliability and 
Samad Efficiency. Send for 
Special Pamphlet, 


LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





ae 








UPRIGHT DRILLS,|~ 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO.. 


ROCHESTER, N. Y. 





as wie WYMAN®GORDON J. M. ALLEN, PRreEsIpDENT. 


peor sisaeearee | WWM. B. FRANKLIN, Vick-PRESIDENT. 
DROP FORGINGS 


mh ipa WORKERS” VISES — F. B. ALLEN, Seconp VICE-PRESIDENT. 


J. B. Prerce, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRIGES. 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24’ engine lathes, 16’, 22”, 
24” and 27” planers, 10’, 12’ and 15’ speed lathes, 15’’ and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good onder, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


APS & DIE 
















PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
Pat. 406. 26, 1886. 








.M.CARPENTER Bere rit 


PAWTUCKET.R.I. 
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